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An account of the progress made during tlic current year is submitted in 
the present report, which is bring presented in four different parts. Part 1 
will deal with the General Report on the results of survey work and ecological 
studies. The results of the experimental work carried out at Pasni, Ambagh 
and in parts of the Desert areas will be dealt with in Part 11, while studies of 
locust movements in the past as correlated with meteorological data, as Avell 
as various miscellaneous items, and the present year's couclasious will be includ- 
ed in Part III. Part IV will be devoted to suggestions for future work. 


PART I. 

General Report. 

I. — Personnel. 

I was in charge of the Ijocust Research Scheme with headquarters at 
Karachi throughout the year. 

, Staff at Karachi. — Dr. S. Mukherji, D.S. (Cal.), was appointed as Assis- 
tant Entomologist at hcadquarlcis from the 10th January 1936, and attended 
to the experimental work and collections at Karachi and ivas in charge of the 
office during my absence from headquarters. Mr. Rashid Alimad, B.Sc. 
(Hons.), worked as Biometrical Assistant at Karachi till the 10th May, when he 
was ptsied to Pasni to officiate as MoUran Survey Assistant. Mr. Ram Lai 
Gupte, M.Sc., was apjMintcd as Biometrical Assistant from the 10th October. 
Mr. Cliandar Parkash, B.Com., Senior Compiling Assistant, left the Locust 
Scheme on the 3rd October to take up an appointment in the Imperial Institute 
of Sugar Technology, Ca^vnpo^c, and his place was tilled up by Mr, V. Ramani. 
Mr, H. G. Shrikh, Second Compiling Assistant, was promoted us Accountant 
in the place of Mr. R.'L. Mehta transfened to Cawnpore in October and 
Mr. A. Lateef Sabir was appointed in the vacancy. 

'Staff in Sovthctn Baluchistan.— M. L. Roonwal, M.Sc.,Ph.D. (Cantab.), 
continued to work ns Aasisstant Locust Research Entomologist at the Pasni 
Locust Research Station in charge of the worlc in the Molcran area, and Mr. 

_S.' M. Taqi Ahsan, M.Sc., as Locust Research Assistant at Pasni. hir. 
Bahmatullah Butt, M.Sc., was appointed ns Mekran Survey Assistant mth 
hMdquartcrs at Pasni at the end of December 1935 and attended to the super- 
vision of locust survey work in Mekran till the 7th May 1936, when ho left 
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Fasni on leave and could nofc return for reasons of ill-health. Mr. Bashid 
Ahmad, Biometrical Assistant, ofEciated in his place and was ultimately 
confirmed as Survey Assistant at Pnsni. Mr. E. M. Batra, M.So., continued 
to be in charge of the iVmbagh Field Bcscorch Station. A new outpost in 
charge of a Ficldman was opened in July at Fanjgur in Mckron for locust 
survey work. 

Staff in the Sind-Rajpiitana Area. — ^Mr. Des Baj Bhatia, M.Sc., was sta- 
tioned at Banner in charge of the three Locust Outposts at Ghachro, 
Nokh and Sardarshahr and of the locust survey work in the Desert area. 
The Outpost at MahTOr near Bormcr was abolished from April 1st, 1936, as 
recommended by the Locust Committee. 

n. — I tems or Locust Beseabcii work in tbogbesb dubino thii year. 

1. Ecological Study oj the Solitary Phase Locust in its natural Habitats. — 
Work was carried out in the following centres : — 

A. Pasni : representing the winter-rain areas of the Mekran coast. 

B. Arnbagh : as typical of the smnmcr-rain areas of that coast. 

C. Ohachro ; representing the southern areas of the Indian Desert, viz , 

Thar-Farkar and Mallani. 

D. Nolh : ns a centre for the northern aica of the Desert, 

E. Sardarshahr : for the north-eastern or Bikaner areas. 

2. Distrib^ilional Survey of the Habitats of the Locust. — 

A. Mekran Circle. — Surveys on the Coastal rcks, and in the hinterland 

of Mekran, including Koch, Kolwa, Kulanch, Dasht and Fnnjgnr, 
with Pasni, Gwadar, Turbat and Fanjgur ns centres. 

B. Lasbela Circle. — Surveys on the Coastal reks and in the hinterland 

of Lasbela, with Ambngh ns centre. 

0. Bikaner Circle. — Surveys in the Bikaner desert areas ivith Sardar- 
shnbt os centre. 

D. Jaisalmer Circle. — Surveys in the northern and eastern parts of the 

Jaisolmer area and in parts of north Marwar, with Noldi as 
centre. 

E. Thar-Mallani Circle. — Surveys in the desert areas of Thar-Pnrkar 

District of Sind, and of south Marwar, with Chaebro as centre. 

F. Ehairpur Circle. — (For part of the year) for surveys in the Elhairpur- 

Bahawalporc areas during the smoamcr months. 

3. Study of the Movements of Locusts— either as sirnmis or individuals 
during the year. 

i. Study of Old Jfecords.— Compilation and mapping of Locust Data. 

6. Study and Co) relation of Meteorological Data in connection with 
recorded locust data. 

6. Study of the Fauna and Flora collected during Survey Work. 

7. Biometrical Study of the Locust Collections. 



ni.— SuBVEy Work. 


Tours . — ^In carrying out locust survey wodc, the plan adopted in 1936 
was in general followed, intensive surveys around the various centres as well as 
long distance surveys on a 50 — 100 miles’ radius around them being carried 
out tliroughout the year. In addition, certain special visits were also arranged, 
such as tours in the West Sind, Kaohlii and Dora Ghazildian areas, surveys 
in the Khairpur-Bahawalporo areas by n Fieldman stationed at Khaitpm; 
during June — October, and tours across the desert from Khairpur into Jaisahner 
and Manvar, and from Jaisalmcr into Bahawalpore. In the Mekran area, 
owing to the enormous stretches of area to be covered by the Turbat Fieldman, 
it was found impossible to arrange to have a fairly frequent inspection of the 
hinterland of Mcla;an in order that the development of ‘ outbreak centres ’ 
in that area might be detected in time. With the sanction of the Imperial 
Council of Agrioultuural Research, a new Outpost was opened at Panigur in 
charge of a Fieldman in July, who was instructed to make iairly frequent 
Bur\'oys of the 6ar-Sebgazan, Dasht-Shahbaz and IColwa areas, while the 
Turbat Fieldman was to restrict himself to the Kcch, Btilcda and Farom 
areas. 

As instructed by the Locust Committee, a standard form of reports to bo 
submitted by Fieldmcn engaged in Locust Survey work was drawn up and 
submitted for approval. 

In computmg the density of locust populations, the rough formula worked 
out last year was followed. It was felt, however, in the coiusc of the work 
that thero was no necessity to have a different rate of computation for surveys 
undertaken in winter ns compared with those of summer, since survey work 
was attended to at the hottest part of the day in winter, when locusts wore 
fairly active. Again, experience this year at Pasni has shown that surveys on 
camel-back have on most occasions given vciy unreliable results, as compared 
with foot-surveys made in parts of the area examined. Surveys on camcl- 
■ back would appear to be useful only when the locust population is fairly dense 
and the locusts happen to bo active and excitable, ns they were during the 
period of the Locust incursion of July-August 1935. 

Statements A-T, A-II, and A-III contain particulars of all tours actually 
carried out in the Sind-Rajputana, Mekran and Lasbcla Circles, each tour 
being given a serial number for purposes of reference. 

Results of Locust Sunyiys , — ^The results obtained in regard to locust finding 
this year have been classified under : — 

I. Results of cxtv7isive sur^vys . — -Which have been given in Statements 
B-I, B-II and B-III for Sind-Rajputana, Mekran and Lasbola Circles respec- 
tively, and II. Results of intensive sm vcys. — Shown in Statements O-I for Pasni, 
C-n for Gwadar, C-III for Ambagh, C-IV for Clmchro, C-V for Nokh and C-VI 
for Sardarshahr. As in 1935, the results have been arranged according to the 
different seasons, and, ns far as possible, the api>TOxiraate population density 
has also been indmatod. 
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Weather in the regiom of habitat of the DesntLoemi in N. TK. India in 1936. 

A roview of tl>p senbonni rainfall in 1936 is briefly mode below, as it is essen- 
tial for interpreting the locust developments of the year. 

11 infer Rainfall , — ^The first western disturbance of 1930-36 winter season 
made its appearance on the 8tli October 1935 in the winter-rainfall areas of 
Baluchistan, Iran and N. W. Indio, and the lost one during the last Aveek of 
May 1930. Altogether about 57 difierent Aiobtern disturbances were recorded 
during the season of 1935-36. 

During December, there was A-ery little itiinfall anywhere except in the 
Bushire area, which recorded a total of 8 inches. In Jnnnnty, there Avas fairly 
good rainfall during the earlier half of the month, the principal falls being Muscat 
5- 00’, Sharjah 2- 10', Bushire 3’, Givadar 0-60’. Pasni 2', Ormara 1'80', 
Jask 1-90', Bahrein 0*C0' and Quetta 1-70'. Tlic latter half of January and 
the first fortnight of February proved to be a dry period. During the last ten 
days of Februnrj', a fall of 2*50' was recorded at Ormnni and 0"80" at Pasni, 
owing to the dcA'clopment of two depressions along the coast. During the 
early half of March, GAvadar receh’cd a fall of 2- 60', Pasni 0'90', Ormara 
0-90* and Turbat 1-16'. There was little rainfall subsequent to this period 
anywhere except at Panjgut (0'53' on the 19tli May), Kalat and Quetta about 
middle of May. 

In the Indian Desert area, 'the influence of the Avestem disturbances aa'os 
but little felt during 1936, except in February Avhen a few good falls occurred 
in the Jaisalmer-Bikaner area. 

The winter rainfall in the Mekran coastal area amounted in all to about 4 
to 5 inches during the year, which is much below’ the normal (about 7 inches at 
Pasni). 

Summer Rainfall . — ^Thc South-West Monsoon sot in very early this year 
both in the Arabian Sea and the Bay areas by about the 19th May, causing 
rainfall on the West Const and the formation of n cyclone at the head of the 
Bay. This was folloAvcd by another depression Avhich appeared early in June, 
in the Bay of Bengal, and though both brought A’crj’ hcasy rainfall into the 
eastern parts of India, they did not extend their influence into N. W. India, 
except in parts of cast Rajputaua. Widespread thunder shower rain occurred 
between the 20th and 26th June in Rajputana. Punjab and South Sind, c.g„ 
Bikaner and Jodhpur 2 inches each. A depression which appeared in the last 
week of June, how'OA’er, passed across the Rajputana desert area and caused 
general rainfall at the end of .Tune and during the first Avcck of July, Badin 
recording about 10', Kamehi 3', Bikaner about 4', Jodhpur about 4", Banner 
2', Khanpur 11', Bahnwalpnr 2', Multan 1\', Clmchro 3-80', Mitlii 3' and 
Bela 1*. The influence of this depression extended also into Lasbcla and 
Mekran. Towards the middle of July, there Avns some lauifall in Bahawal- 
poro and Upper Sind, but on the whole the latter part of July avos dry, and the 
drought that set in continued upto the 10th August in the Rajputana area. 
A depression that passed over north Rajputana between the 12th and the lOth 
gave very heavy rainfall in parts of Biknncr and Jaisalmer, ISIokh recording 16', 
Bikaner 10’, Srikolayalqi 16', Suipum 13', Ratnngarh 8' and Mohajan 4', 
but in other ports of the desert the rainfall avos light. Between the 19th and 
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the 2Sid August, there \rns widespread rainfall in west Rajputana areas, Banner 
recording li", Jodhpur li" and Bikaner 2". During the early half of Septem- 
ber, fairl)’ widespread rainfall occurred between the 8th and the 13th in south 
Rajputana, Southwest Punjab, south Sind and eastern Baluchistan, under the 
inilucnco of a depression moving north-w'estwnrds over the Central Provinces. 
Multan recorded d*, Bahawalpore li'',Khanpur I", Badin 3'',Clihor 2", Cliachro 
Banner and Jodhpur H*. Widespread thunderstorms occurred on the 
16th end the 17th September in Baluchistan, Lasbcla 2", Sibi 1", Elalat J', etc. 
The monsoon began to withdraw from the country about the 19th Scptcn.ber, 
and thereafter the weather continued to be dry till the end of October. 

With the withdrawal of tlie monsoon, there wis a rapid fall of atmospheric 
humidity in the Rajputana area, accompanied by a sharp rise in temperature, 
nmxima upto 105®F. being recorded, leading to the development of a zone of 
high saturation deficiency. Easterly and north-easterly winds generally 
prevailed in October and November. 

Under the influence of a cyclonic storm which developed in the south- 
eastern part of the Arabian Sea and travelled norfh towards the Eathiaw'ar 
coast between the 13th and the 16tU Kovemlier, some rainfall occurred in 
parts of Sind and Rajputana. Badin O'CO', Chhor 1", Jodhpur O'YO' and 
Bikaner 0*60*. 

Western disturbances began to oppear in the last week of October, but wore 
generally feeble. In the latter half of November, however, rainfall was recorded, 
in severol places in the Persian Gulf area : Bushiro 3', Jask Ij', Baluoin 1", 
Charbar i* and Muscat i'’. 


RcsuKji of Locust Stirivy Work in 193G, 

1. Distributhn of locusts during the tointcr and spring seasons. — ^In the 
western *rek’ areas of the McHnn Coast, ts’z., Ormara, Pasni and Gwadar, 
and in Eulanch and Dnsht. locusts were present in fairly good numbers during 
December 1935 and January 19.36, and the poptilation was composed partly 
of the remnants of the July migrants of 19’)D and partly of the November 

, migrants of the now' generation from the Rujputnna areas. In the summer 
rain areas of Lasliela and Sind-Rajputana desert, there were few locusts to be 
.seen in the Snrdarshnhr and Nokh areas, but around Cliachro and Ambagh 
and in the Mohangnrh-Bn.snnpir region of the Jaisalmfr area, there were fair 
numbers of locusts to he found during December, January and February, 
whereas during the picvious year thci’e areas were more or less clear of locusts. 
By April and May, however, most of the locusts had disappeared in these 
places, prcbumably by migration elsewhere. 

2. Breeding in the WinUr Itainfall areas. — ^Tho first heavy sliowcr (1-32'') 

, was received at Pasni on the 9tli January and the first egglaying probably 

occurred towards the end of .Tnmmry. TJic first hoppers (including I and 11 
instar ones) were detected by the survey staff on 21st March, and the first 
adult of the new generation was noted on the 18th April. It is likely, therefore, 
jLhat the earliest hoppers had emerged by I he end of February or at the 



6 


beginning of l\Iarcb. As the lainfall was below normal, breeding was rather 
scanty and was more or less confined to the special areas. The last hopper 
was seen on the 18th May whereas daring the year previous, hoppers were 
noticeable on the special areas even npto the &st fortnight of November. 
The contrast between these tno years in this matter is obviously to be 
attributed to the difiercncc m the amount of the rainfall and the consequent 
difference in the moisture-content of the soil and the sub-soil. 

Egglaying occurred almost at tiie same time at Gwadar, Fishukan, Jiwani 
and Ormara, and the first adult of the new generation was noted on the 11th 
April at Jiwani and on the 19th in the Onnara area. In Kulanch, a fair 
number of hoppers was noticed in various places, viz., Kandasole, Sardasht, 
Ban, and Nokbur daring March and AprU and part of May. In the Dasht 
area, hoppers were found only in the neighbourhood of Suntsar. 

In Kolwa, fairly good numbers of loeusts were noticed by the Turbat 
Eieldman daring the third week of March all over the valley between Hoshab 
and Awaran, but unfortunately this area was not visited again till the middle 
of June. It was found subsequently by enquiries made of the local inhabi- 
tants that hoppers of the gregaria l^c had appeared on a young jnaii crop 
at Bodkan in Kolwa by the end of March and had attacked the crop. It was 
reported that after rainfall at the end of February, a fair number of brown- 
coloured locusts (about 100) were found dying about and pairing in a field 
and these had presumably laid eggs, from which large numbers of black- 
coloured hoppers hatched out. The hoppers are reported to have turned green 
at a later stage, and to have transformed by the end of April into pinMah 
adults, which flow away within a week of acquiring wings. Obviously this is 
aninterostinginstance, wherein an* out-break 'centre had developed by the 
concentration ofmigrantsofthe old over-wintered generation, dcriv^ from the 
coastal reks. The migration may be presumed to have been caused by want of 
suflicient rainfall along the coast and to have been helped by the strong westerly 
wind accompanying the passage of western disturbances. 

Another place tvhere hoppers were noticed in the interior of Mckran 
this year was at Nigor Kan Daf near Thana Dnragh in the Panigur area, where 
65 hoppers of green colour were found on “ Kapochum ” (Olirorophom sp.) 
bushes in the midst of a Juari field on the 25tli June. They were of I, II and 
III stages. They vvideutly represented the second generation of the 
season, the eggs having been laid in the latter lialf of May. presumably after 
the thunder-shower rain recorded onthe lOthMay atPanjgur. The Survey 
Assistant, who visited this place about a fortnight later, ' found about 16 
hoppers of the III and W stages. There is little doubt that, in a year of heavier 
rainfall and consequent greater multiplication of the locust, this place would 
have functioned as one of the “ outbreak.” centres. 

Hoppers w ere not observed anywhere in Mckran after May with the excep- 
tion of the instance mentioned above. Since, however, the Fieldman during 
his visit in August collected a specimen with hyaline wings between Bodkan 
and Hoshab on the 9th August, and since some rainfall is known to have oc- 
curred in parts of Kolwa in the middle of June, it is presumed that some slight 
breeding had taken place in Kolwa during summer. The collection of one or 
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two clcar-wi»RP<J spccimons pvitloiitly of wpont origin in Aiignsf in the Ormnm 
and Gwftdnr areas, would nlso possiblj-indimte tlint ^onu‘ breediiig had taken 
place in tlic vnlleys of the hitiierland. 

In April-Mny, an flttc-jni>t was made to httidy the history of the hopper 
poimlation in a part of the “rck" area at 1‘nsni. A plot mensurinp about 
500 sq. yards in the Gandhalco area tontnining ilonrifihing ‘Mnrrnnd ’ hushes 
which was nntumlly shut ofi on all sides by walls of inoving dunes, was inten- 
sively examined periodiuillj*, the hoppers being rc-releascd, after noting the 
aotnal population. On the 23rd April. 13 hoirpere of I, II and III stages were 
noted, on the 28th, only 5 green hoppers of 1, 11 and lY iitstars were to be seen, 
otv the 8th only two 111 stage hopjiers and on the Mth, none were to be found. 
Since the decline in population eouM not he asciihcil to a scattering or a migra- 
tion of the hoppers, it is sminiirdhj the Assistant Entoinolopi^t that, it must 
have been due to the activities of natural enemies, especially lisards, centoi- 
pedes, ants and spiders. 

3. DUlrihutmi of Joi vfh {p Mny anJ During May, a gradual 

diminution of population v.as notue.ahle on tlic I’asni refcs. in spite of the ap- 
peaninec of the now generation of adults aftir the oecurrenee of local breeding. 
On the other band, at .iVinbngb the locust pnptil.ntion was gnidiiallj' on the 
increase during Jlny. At Ohiu'ltro, it was noted that, v.-bile only one locust 
was seen during the first fortnight of May, ns many as nine specimens (de- 
noting a population rate of 80 ro S20 per sq, mile) uero noted during the latter 
half of the month. During ,Ttme, the ^jopulaticm had considerably increa.sed 
both at Atnbngb and Clinehro, while at Noldi fair nninberB of locusts were 
noticeable during <lune. the fust Specimen being sern on the Slst May after 
an interval of complete ahumte of over t«o rnonth-s. At Siirdarshahr, the 
first specimen was found on the 21st .Tunc, At Pa^ni, a sudden incron-ee in 
the population svn.s noticed from the 28th May onw.irtls, the density rate rising 
from about 70 to 100 per sq. mile to 300 to 700 per sq. nule. Tlic specimens 
noticenhlc were moreover characterised generally by the pre-senee of n more 
or less pronounced patch of light pink, blue or mauve colour at the base, and 
the presence in many of the larrte of rod mit<M on the wings. A similar 
sudden rise in population w.is noticed aho nt Amhagh from the 27th May 
onwards, the sjieeinieus similarly carrying red mite.s and hearing the colour 
p.atch at their ning-hascs. A rise in population was noticed nt Chnehro from 
the flth June, and at Nolth from the lllh June. At Gw ndnr an increase in 
the numticrs oh'erNTd w ns not iceable about the 2fith Mny, while in the Ormnr 
area tlie Survey Assistant noted a fairly dense popnlation in some localities 
during the middle of .Tune varying from 200 to 1,000 permp mile, and the 
specimens are said to Imvn crirried red mites and to liavo possessed blue or mauve 
hnecft. ITo also reports that the Kaih of Onnara Jind informed him that a 
sudden inetea'^ of locuNts lintl been notit ed on ilie 2ml June in the. neighbour- 
hood of Oniiara, All the ahove data appear to indicate that an incursion 
of locusts had taken place over n wide area, similar to that of July 19.35, 
but of very mueji lowei mngiiitucio and intensity. A study of the meteorolo- 
gical oonditioit.s of the inteiior arcus of Balnehi'»tnn as repiesenfed by there- 
porting stations of Nokkiindi, Jlalbandin and Pnnjgnr showed that, while tho 
general tomperaf ure and humidity Conditions of ihei<e areas were fairly moderate 
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uptotho end of April, an accentuation of the conditions ttos notioeablo during 
the second -n^oek of May, the temperature maxima reacking 109“ to IIS^F., 
and tho Relative Humidity percentages generally ranging from 25 to 50 at 
8 A.M. in tlie mornings, and these conditions were maintained till the 23rd 
Jime, when conditions n’ore somewhat changed by a temporary extension 
of tho influence of tho monsoon in this area. It is presumed that locusts reach- 
ing this area in May- Juno from the coastal rck areas of British and Iranian 
Baluchistan were deflected south-eastwards, and caused to migrate into the 
coastal rclcs of Mekran and Losbcla and subsequently, therefrom, into the 
Indian areas, entry into which \vould bo facilitated by tho strong south-west 
winds. A biometrical examination of the forms found in May-Jnne shoiveda 
preponderance of intermediate ratios and of six-striped forms 

4. Breeding in Summer Rainfall Areas. — During the spring months, 
one second-stage hopper was noted on ' Kulliclik ’ (Cyperus) at Ehandewari 
in tho west Lasbela area during April, and indicates that slight breeding had 
occurred in this area in spring. One IV-stagc hopper was found on ‘Booh’ 
(Aerua javanica) between Tarona and Mohangarh in the Jaisalmcr area on tho 
24th April, and this indicates that some slight breeding had taken place 
in this area also, under tho influence of about ^ inch rain received in the Mohan- 
garh area in Fcbniary. In thcDcraGhazi ^an area, good numbers of green 
hoppers were mot with in April and May on Aerua javanioa. In the same area 
hoppers were found also in summer, during September, feeding on Aerua, Tribulus 
and Indigofcra (Bckkar). 

During Jimo, locusts writh blue or mauve mng-bascs, presiuned to be 
migrants from tho western breeding areas, were found distributed all over the 
desert areas in small numbers. After tho fall of tain by the last week of June 
tho mauve tinge ^vas lost and tho wings assumed a bright yellow colour, 
indicative of maturity. 

Egg-laying occurred wherever there had been good rainfall. In considering 
tho extent and the intensity of tho breeding that occurred this year in the 
Sind-Rajputona area, tho 'best method ■svould bo to follow tho order of the 
rainfall. 


Though tho monsoon commenced early this year, the first showers received 
wore in the shape of thimder-stonn rain between the 20th and the 26th June. 
At the end of June, a depression which travelled across the desert gave general 
rainfall over the w'hole area between the 29th June and tho 4th July, but 
good falls were recorded only in ratlicr restricted areas. In tho Bikaner 
region, the area of rainfall was confined to a long strip 30 to 40 miles broad 
passing along the line Mahajan-Bikanor-Srikolayat-Jodhpur, both Nokh and 
Sardarshahr on either side of tliis strip not having received any considerable 
ram. Good rain fell all over the Thar-Mallani areas in the south, and also 
ui parts of tho Jaisalmcr area. The tliird burst of rain occurred in the middle 
t heavy rains were received in the course of a week (10 

6 mchw) in a rather restricted area enclosing Nokh, Girasar, Srikolayatji, 
, ’T’lra. Sn Dungargarh and Ratangarh. Localities surrounding 
wno rl*? fairly good rainfall, though in smaller amounts. There 

1 e rainfall, however, in the southern area at this time. 
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The fourth round of rainfall occurred in the first fortnight of Soptombrt) 
when under the influence of a depre^’sion fairly good falls were received in 
South Marwar and southern Suid. 

(1) First batch of Breeding. ~0a the 28th and the 30th July some V-instar 
hoppers were fmmd at Girasar and Sribolayat, which evidently belonged to the 
earliest botch of egg-laying that had occurred soon after the first showers 
received about the period — ^20th to 25th June. Younger hoppers vrote also 
found, i)robably belonging to later batches of eggs laid after the rai^all of 
30th June. In the Chaoluo area, the first hoppers (Il-inslar) were noticed on 
the 3rd August, though the first adult of the new generation was found there 
on the 10th August. At Hayat-jo-Tar in the southern Thar area, an adult 
of the new brood was noticed as early as the 3rd August, which ■would indicate 
that eggs had been laid soon after the first thundershowers received about the 
22nd June. In the oast Jnisalmcr area, the first adult was noted on the 19th 
August and atoimd Baruicr on the 17th. Hoppers of various stages were 
observable in thcOlincliroatcatilllhecndof August, and since I-instar hoppers 

• •were found as late ns the 21st August, it is evident that ogg-lnjing had been 
continuing for 5 to 0 ■weeks after the last heavy fall of the 1st July, 

(2) The Scoond batch of Bleeding . — The second batch was found associat- 
ed witii the heavy rainfall of August in the Bikaner area. At Nokh and at 
Bardarslialir Outposts, loeiists wore not obscrvahle during the greater part of 
July and the first week of August, but with tlic commencement of rains about 
the 8th August, they began to be met with in good numbers in these places. 
In the beginning, the locust population ccnBis,tod almost entirely of yellow- 
winged individuals of the old generation, which began to lay eggs immediate- 
ly. It is surmised that tlie.*;? lociusts had been brought in here from some 
other area by the higli winds that accompanied the passage of the depression. 
During the latter half of Atiguat, individuals of the new generation were also 
met with at Nokli and Sanlarshahr, some of which wore found to have mature 
eggs, and indeed showed cleat evidences of having laid eggs by the end of August 
and the beginning of Scpleinlier. It is evident, therefore, that llicrc has been 
an overlapping of generations among Ihc hoppers noticed in Septemher, part 
of which were of the first generation, and the rest belonged lo the scoond 
generation of the season. During September, quite large numbera of hoppers 
were found in many places, especially in the Bikaner, east JnisalmerandBaha- 
walporc de.sert areas, though gregarious hoppers were not cncouniored any- 
where. 

(3) The 'Jhird Batch of Breeding, -^\W\ the fall of 1 •25" on 10th Sept, 
at Chachro, ovipositioii seems to have occurred in the Cbachto area, leading to 
the appearance of I-, stage hoppers at the end of September and the begimiing 
of October. Hoppers were being met with at Cliachro till the end of October. 
Similar breeding would appear to hav'c occurred to n small extent in parts 
of Tliar and hlallani. The lioppcre in this area definitely represent the second 
generation of the season. 

Similar rainfall would appear to have fallen in parts of Jaisalmcr and 
Bilcancr in September and led to an extension of breeding into November. 
M253ICAP. u 
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Quite large numbers of hoppers wcio noticeable in the Bikaner-Jaisalmer • 
area throughout October, and there is little* doubt that for the mobt part they 
represent the seeond generation of summer breeding. 

There uas some ininfall in November in many parts of the desert area 
but it is unlikely that it uill lead to any further breeding owing to the setting 
in of winter conditions. 

Breeding injhc Losbeh A i ea . — ^Light rainfall occmi ed on the 25tb June, and 
again during the first week of July (1*32 in.) This led to light breeding in the 
neighbourhood of Ambagh in July*August, and the appeaiancc of now genera- 
tion adults about the middle of August. Somewhat heavier breeding would 
appear to have occurred in the Got Slierldian area to tlie north of Ambagh. 

4. Distribution of Locusts in the Autumn . — AVith the withdrawal of the 
monsoon by the 19th September, a great change was noticeable in the general 
meteorological eonditions of the Sind-Bajputana atea. This was studied by 
Jfr. Bhatia at CJiachro during the current year, nud tlic following observations 
were made: — 
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These observations indicate that there was a considerable rise m the 
general temperature maxima, in the solar tcmpQrotiues affecting the soil 
surface, and in the general CTOporativc power of the atmosphere, as svcll 
as a considerable drop in the relative humidity of the atmosphere. 
Conditions were thus obviously adverse for an animal living on the surface of 
sandy soils like the locust, and it is presumed that these would coilfluce to 
cause it to rise high into the air, where the prevailmg wind-direction would 
govern its further movemenfs. 
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I’ho conditions analysed above were moic or less t 3 'picnl of tbe situation 
tbrougbouithe desert areas at this time of the year, the dcgiec of development 
of the various foctors, of course, varying with local conditions of rainfall and 
vegetation. At (Jhachro, the locust jioptilution was fairly dense till the 24th, 
but on the 25th, Mr. Bliatin reports, there was a fairly heavy storm coming 
into Chachro from the north-east in the evening, and after this date the local 
locust population almost vanished completely, since only II individuals were 
noted during snrvcj's in the course of the next two months. Similarly at Nokh 
and Sardarshalir also, the population density -was very low during the latter 
half of September and the early part of Ortober, though hoppers were being 
met with in good numbers. In these areas, however, the population began to 
increase during the latter half of October, and during November the density 
was greater j’ct. bj' reason of the appearance of tlic adults of the second 
generation. xVpparently tbe atmospheric conditions during November bad 
greatly improved bj' the general fall of day temperatures, and. though the 
humidity was low. the urge for migration was apparently not much felt. 
It would bo of interest to Avutch tbe further hibtorj' of these large populations 
at present to be foimd in the nortliem part of the Indian Desert, and to 
determine whether these would migrate uest at the end of the cold season or 
move north, east or south, in February-llarch. 

At Ambogh, Ulr. Jlatra noted a sliglit rise in population during the 
survcy.s carried out in the latter half of September, and on the 28th and the 30tb, 
the rise wa.s definitely pronounced reaching 500 per sq. mile. The forms were 
also found to have mauve wing-ba.scs and to carry mites, and were evidently 
migrants, and when the rucc in population at Ambngh is coupled with the 
reported disappearaneo of locuste from the Chachro area, after the 25th 
Septemhor, the inference to bo made is rather &«^c.stive of the origin of the 
migrants ffbm the Thar'-Mallani area. Sutveys at Amb.igh sltowed that the 
migration was eontimied throughout October, though at the end of the month 
there was a specially large rise between the 28th and the 30tb. Tbe increase 
in the number of migrants was maintained throughout November. At the 
beginning of November two forms w'ith 8 cyc-stripos were noted among the 
migrants, ns al'^o one form enirying Tyroglypbid mites on its body. These 
facts are rather interesting, since the only region where S-stiipcd forms were 
found in nature was the west Bikaner area this season, and Tj'roglyjdud mites 
were also noted mostly in the Biknner-Jaisnlmcr region. 

At Bnsni, a small incursion was noticed between tbe Ifltli and the 26th 
September, and this is probably to be correlated with certain duststorms that 
prevailed in the middle of September in Balucbistajj, and lind been observed 
and recorded by the Fieldraen then touring in parts of Kolwa and Lnsbok. 
Tlie main direction of the storms was from the north-east to south-west, and 
it is presumed that it was some of the enilic.st migrants to arrive with these 
winds that had been recorded at Pusni in the latter half of September. A 
second small incursion of new generation locusts was detected during surveys 
in tbe early part of October, and it is possible that these were part of the 
contingent recorded by Mr. Batra at the end of September. 

Dr. RoonwnI reports that at the end of October a fairly defined irami" 
grntion of clear-winged lociisls which had ntl rafted even the notice of people 
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at Fosni was recorded by the sur^•ey staff. As the incursion continued even in 
November, it is possibly contempomneous with the Octoher-November 
incursion at Ambngli. 

Similar migrants -were noted by the Sim'py yieltlman during October and 
November in the Ormara area, and during November in the Gwadar area. 

5. ConftrmnlioTt of the Phawmenop of migration among the Solitaria,.- 
From the statements made above, it is clear that in May and June, there had 
been a migration from the western winter rain areas into the eastern regions 
subject to summer lainfall, and in the autumn montlis. i.c., beUveen 
September and November, a return migration from the desert areas into the 
western role areas. 

In deciding whether a locust specimen collected in the field is a migrant 
or not, reliance has been placed on some of the following characters : — 

1. Any decided differences in the biometrical and ph)’Bical characters 

of the specimens from those of the local population of the place 
at the time being, c.g., in the ratios, in the ejx-stripc cbamcteis, 
in the general colour, etc. 

2. The occurrence of external parasites. The occurrenee of red mites, 

i.c., the lanml stages of Tromhidium grandissiimm (?), is one of 
the indications that the specimen had been Ifr-ing for some time 
past in a region where good rainfall bad oeouircd. 

3. The colour of the wing : Hyaline colour would indicate a recently 

developed generation, while deep yellow, a state of sex-maturity. 
In many migrating specimens patches of pink, blue or mauve 
arc often seen at the base of the wing, iriiich appear to vor}- in 
intensity with the length of time they have been on the wing and 
with the degree of brightness of the sun-h'ght. 

In regard to the development of pink or mauve colour at the base of the 
bind-wing, certain experiraonts were dc\i8cd in order to find wlietbcr it can 
be attributed to the effect of the play of the sun’s lays during the period of 
active flight. Statement — L — 1 summarises the results of these experiments. 

While exainining some of the locusts in a cage kept in the sun, during 
my visit to Pasni in May 1936, I observed tliat the hind-wing under the 
malformed elytron of one of the locusts showed a definite tinge of pink. Tliis 
Observation suggested the idea of removing the elytra of some of the locusts 
to note tlie effect of exposure to the sun’s rays. A cage 3 ft. sguarc by 3 ft. 
high was therefore, set up at Pasni, in which some icccntly transformed locusts 
were introduced after having their right elytra removed, ns also certain others, 
both the elytra of which had been excised. The cegc was kept in the open 
fully exposed to the sun, which was very blight and hot during Slay and June. 
The course of a week or two, it was found that in all cases the wings exposed to 
the sun had acquired a pink colour, which gradually deepened into mauve. 
By July, with the appearance of cloudy weather, both pink and maui-e dis- 
appeared completely with the onset of yellow colour indicating maturity. 
In the case of specimens in which only the right Uytia had been removed, the 
appearance of a tinge of pink or mauve was noted even under the left elytron, 
though, of course, the colour was by no means ns intense. 
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These exiwrimcHts ivtip repeated again at Pasni in Xovembcr-Decembcr 
with fnirljr conclusive n'Sults, 

Kxperiincnts on similar JiiiCii were cjirried out at Karachi and Aatbagh. 
The first sot of oxp'wimcnts, which were «ii-l up at the end of .Tune, gave only 
iicgativcriyultsbothat Ainbngh and Karachi, as with the advent of monsoonish 
weather nhamctcriwsl by conditions of high huinicHty and lack of sun-shino 
(he wings rapidh’ lussumed a briuhi yellow colour. 

In the second and third sets. c.irriOil out in .September and Kovcinber 
respectively, tJic des*clopment of jiinb or mauve colour w'.iis definitely noted in 
the cotirhc of 2 to 4 weeks in many of the sper itnens. At Karachi, the results 
were not so decisive ns at Ainbagh, as on necount of the existence of high 
buildings all round the place where the cagea were kept, the locu.sts were not 
petting auflioient .Nun-*«hine except during mid-day. 

On the whole, how'cvcr, these experiments havi* shown that exposure to 
sunlight may lead to the definite development of pink or mniivo in the wings. 
f .0 that 1he*e.vistencc of pink or mauve at the bn«e of the wings may correctly 
betaken to Im an indication that the locust in question had Ijcdi undergomg 
an active migration flight. 

7. The ocourri'ver of EneTpnl PnrnsUtA on /ocMAfi.— J^eusts have been 
knowTi to 1)0 subjeet to tlie attacks of ml mites. The‘-e am the larm of the 
Velvet Mile— 'TrowitWiow ffTorntMiniim, ivhieli appears in large mimhers on 
the ground soon .after the firht h.avj’ fall of the j-euson. .Vfter pairing and 
leading an active life on the surfar.* of (he ground for some time, it disappears 
entirely, presumably by bunowing into tlie .sandy soil. Bge« are probably 
laid in the soil, and the* larval miMoii hatching Jictivelysenich for tlieir hosts, 
which are mainly locusts and piussliop^yers. They altaeh thenisolve.s to the 
wings and feed on their J)Jood. MTien fully bloated, they drop off for under- 
going their further life-history. Tlr young nines appear about a month 
after the fitat lieavi' fall, and may sit -nob tliem‘-'!ves to any locust, w-Iicther 
of the new or the old goinTation, (liat nmy be piesent at (he time. lioeusts 
of the second generation are generally foH* fiom rnites. The prcvence of a 
locust specimen carrying red mite<» iu an sin-a vdien’ there has been no recent 
fall of rnih ought therelVire to he taken to Im an indicsition of migration. 

A second kind of mite w.i.s jiot«*<l this year on locusts in tlie .Sind-Rnjpntana 
urea, and this mib’, which ha«. bee)« provi.ionull.v clnh.-.ified at the Briti.'ih 
Mu-seum ns a Tyroglyphid. ha . the habit of living in .small oolonios on the mcoo- 
and mcla-notnl amss, suid sit the l)a-.e of the wings of the,lorus(. (Jronpsof 
eggs, young mites or their empty moults may 1«* sceu crowdetl together on 
their bodies. This mite w.i*. first noticed at .‘'aukirdinlir, smd has, subse- 
tpiciitly, been found in other plsicp,s in the (l(«‘ort area. This T,ilte baa so 
far not bceji noteil in JlalueliNtan, and the presence of a locust witli a colony 
ofthismiteon its body at Ambagli among spmmetis eolleeled during .surveys 
made at the beginning of November, may ther<'fore he taken as si presump- 
tive evidence of the occurrence of migration, 

}J. l/ihration oj mirked /oeur/ev-TIie Hj'sfem adopted last yenrofmnrkmg 
the month and the fortnight of liljcration on tho wings of the locust with 
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cellulose paints and of tying coloured silk tlircad on the femora in addition, 'vvas 
followed during the current year in most of the locust observation stations at 
those times when loousts were present in good nuiabcTs. 

Daring 1935 and 1936, altogether about 1,400 were thus liberated, but of 
these only 28 specimens, or about 2 per cent, have been iccovered. 

The details of liberation and reoovciy may be summarily shorvn as below 
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(Note — A fuU statomeut of tho liberations made w given in Statement 51.) 


Of the recoveries made, only two cases were of real value viz., one captured 
at Rumra 20 miles oil from Pasni on the 17tli May 1935, and a second one 
"recovered on the 2nd October 1936 about 4 or 5 miles from the place of libera- 
tion in the Gwadar Rek areas. It is rather significant thnt both these cases 
were during riroutbs when active imgiation usually occurs. 

In regard to the other cases, of recaptures, they were all found not far 
fitom the place of liberation. It is rather noteworthy that many of these 
cases occurred during the winter months, uhen little migratory activity need 
be expected. The fact, however, that 98 per cent, of the locusts liberated 
were not traceable would indicate that at least some of the locusts 
released had migrated. As intensive surveys are being made only around the 
observation centres, and the touring staff nio limited, the chances of the le- 
covetj' of marked locusts in the vast sparsely populated spaces lying between 
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tlie centics of observation are rather remote. Jlr. Bntra rcporls that he 
tried a syslem of gw*ing lewards to casp£> of rccaptuic ofmarlced locusts and 
circulated the information among the ofiicerh of the Lashela State, but did not 
meet with any lespon&e. 

In view of the importance of obtaining exact knowledge in regard to the 
direction taken by the migrants at different parts of the year, it woidd be 
advisable to intensify work in this direclion. 

9. Nimhcr of ffcncnifwiii in the ycai.—Jt would appear that there was 
only one generation on the eoastal are.is of Mclcr.m this year. In the interior 
of ilekran, the hoppers found in Jnne-.Tuly at Thana Uaragh wcie probably 
the second gencr.ition of the se-ason. The hyaline-winged form collected 
in Kolwd in August is also probably an instance of the second generation, 
though there is no direct, indication as (o where llie breeding bad taken place. 

In tlio summ"r isiin areas. light bo'cding was lecordcd m Dora Ghazi 
Khan in April-jMoy, us nho to a slighter extent in thi' western reks of Lashela 
and in the Mohangnrh area of Jaisalnier. 

In iilie Sind-llajputana desert are.is, the c.irliesl adult of the first summer 
generation was observed as carlj* as the 6id August, and some of the adults 
of the first generation had laid eggs b 3 '’ the beginning of September. 

The earlic.st adult s of the second general ion appeared in the eonrse of October. 
A third generation should not be considered to be beyond the hounds of possi- 
bility. as a fair amount of rainfull occuncJ in Novemiicr, but is rather im- 
probable owing to the considerable drop in the dinrnnl tempcinUircs. 

10. Other /ocn/s j,k*< u'ilh dtninff Atnecyt . — {«) Pnkmya ^iiccincta . — 
Sir. D- II. Bhatin collected a specimen of tlic Bombay ].oou8t on tlie 7th 
Novemher between Sonpalsat and yardarshnhr in the Bilraner States ; and 
two more specimens on the 20th November at Girnsat in east .Taisalmcr. 
The yellowish green colour of the Mripoe of the specimens collected was 
rather remarkable. 

(b) Tyicusl^a uii<jia*oria pli. aolilarta.' — Quito large numbers were noticed 
in many localities in the summer lain areas this year. 

1. Itaohhi area in Baluchistan Quite, good numbers were noted in 

•and Dadu Ilistrlct in Sind. July', ns innnj' ns 100 specimens 

being obscivablc in some Junri fields. 

2. Mullnni area ; 4 specimens in August. 

3. Thar area in Sind : 9 .spceimeiw in August-Septeinber. 

4. Jni“almcr area ; 22 hpocimens in November. 

6. Bilraner area : 10 in August, September and November. 

It is ratlier noteworthy that specimens of the Migiatory Locust siiould 
have been met with in the dciSert areas dining the monsoon period, only and 
it would bo rather intott-..»Ling to find out whether this species also undergoes 
migratory flights in tlic “ solitaria ” plmsc. 

The presence of large numbers of this locuEb in July among Juari fieldh 
is ralber .striking, and an investigation of its breeding luibiU; should be useful 
in view of the iccent c.xpnnsion of ngricnllurc in Sind. 
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IV. — ^EcoiiOGioAi. Studies. 

1. Meteorological and bio-climatic observations . — The results of tlie meteo- 

rological observations made during the year at Pasni, Ambagh, Cbacbro, 
Nol^ and Sardarsliahr are given in Statements F-I, F-II. F-III, and 

F-V respectively. 

Pasni Locust Pesearch Station. — A new meteoiological area was laid out 
as per plan kindly furnislied by the Agricultural Meteorologist, Poona and the 
screens and the various instruments were set up. The new additional equip- 
ment ordered for arrived in the course of the year and were set up in their 
jilaces. The equipment included a Thermo-hy^ograph, a Sunshinc-Becorder 
(Whipplc-Casella), ‘Wet-maximum and Wet-minimum Thermometers, a Grass- 
minimum thermometer, and an Assmann Psyolnometer. The Anemometer 
was out of order during the greater part of the year, and ns attempts towards 
repairing it failed, an order has been placed for an instrument of the latest 
pattern like the one used by the India" Meteorological Department. 

As decided at the Meeting of the Locust Committee this year, self-recording 
Hygrometers wore ordered for the Desert Outposts at Chaebro, Nokli and 
Sardarshalir, and have been in use since September-October. 

2. Vcgctational Studies . — ^Records have been made of the typical vegeta- 
tion prcv.-iiling in the Mokran reks and theRajputana desert areas by the Plant 
Qua^at method, and notes have been taken in regard to the .appearance of the 
annuals. Much information has been obtained in regard to the food-plants 
preferred as food by the hoppers in the Sind-Rajputana area. 

S. Locust Breeding at Hie various eentics: — (i) Pasni . — ^The rainfall in the 
winter-spring season was below the average. Rainfall in January, February 
and March was 1‘62'', 0-83* and O-OG" re^eotivcly. The first hopper was 
observed on the 2l8t March, and the last one on the 18th May. The first 
adult of the new generation was found on the 18th April. The Weding was 
veiy much restricted. 

(I'i) Ambagh . — ^In spite of a fall of O-fiS" of ra.in in February, there was 
no breeding in the reks. During the monsoon, the rainfall was limited to 0* 38" 
at the end of June and 1*32’ at the beginning of July. There was no further 
rainfall during the year. The first hopper was noted about the middle of 
August, and the breeding was extremely limited. 

(nV) Chaebro . — ^The first fall of the year was leceived at the end of June 
and amounted to 0-34*. In July 4-62* were recorded, of which the main fall 
(3’87’) was on the 1st July. O-OG", 1-25"’ and 1-22' were recorded during 
August, September and November respsotively. The first adults of the new 
brood were colleotel on the 11th August, which would indicate that the'first 
oviposition had occurred soon after the rain in June. Hoppers noted in 
October were apparently representatives of the II generation produced after 
the September rainfall. 
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{to) Nolh , — There T?ere light falls amounting to O-Sl" and l-S?” during 
June and July, which resulted in verj' light breeding. In August, very heavy 
falls of rain were recorded amounting in all to IG-SG", of which the biggest 
fall was 6’ 01' on the 13th August. There were light falls in September and 
November amounring respectively and 0 -69' to 0*84'. Large numbers of 
hoppers were* found in September and October, and a few also in November. 
The hoppers found late in the season represented the second generation. 

(v) Sardntshahr . — A fall of 0*84* was recorded on the 26th February. 
Rainfall in June and July was light, 0*70' and 0“ 92' respectively, and did not 
lead to any breeding. In August, there was a total fall of 2*74' and led to the 
emergence of a moderate number of hoppers in September. Hoppers were 
noticeable till the last week of October. There was very little rain in Sep- 
tember, October and November. 

4. Natural Enemies. — (t) An Asilid fly was found very common in the 
Rnjputnnn desert areas during the monsoon months, and svas found attacking 
and preying on various insects, among which the hoppers of Schistocerca and 
certain grasshoppers wore included. From its active habits and its keen 
powers of siglit, it would appear to he an efficient predator. 

(it) At Pasni, a large black Spbegid was found chasing a locufit on the 
wing, on 30th May, for nearly B minutes without eventually capturing it. 

{in) As already mentioned, a Tyroglyphid mite was found parasitising 
locusts in the Rajputana area. 

{iv) The following lizards found in the desert areas were identified 

1. Jcanthodactylus cantoris cantoris,— Gammon in the Mokran reks and 

in the Sind-Rajputana areas. Attacks hoppers. 

2. Agama agilis. — Mckran reks ; attacking hoppers. 

3. Agntm minor.— Rajputana deserts. 

4. Calotes versicolor. —Rajputana deserts : tlio common “ Blood sucker 

or " Girghoot 

B. Phri/nocepltalut omatm {.^) : — ^Mekran roks. 

C. Eumcccs .srhncideri Pasni rclcs : V-instar hoppers found among 

' the stomach contents. 

7. Varanus grisevs. — Common on the reks of Mckran and Lasbela. 
JtsoaiCAR » 



IS 


PABT JI. 

E\lT.RlMi'iNTAIi STUDIES OX THE LTEE-CYCLE OF TUE DESERT tOCUST. 

rile following exppiimciits were undertaken duting the year mainly at 
Pabju, iomc of tlicm being carried out m pirt also at Ambagh or Chaohro : 

1. The number of generations ‘possibh during the year under semi-naluud 

cortJi/nms.— Pasiu and Ambagh. 

2. The influence of Lite quality of food on the ser-onctturalion of the Losusf . — 

Pasm and Ambagh. 

1 he tnjhtence of the quality of food on the yrotvlh of the hopqieri ,. — ^Paani 
and Ambagh. 

4. The food pn/crcw'-ca of the Locust ; Pasni for the ‘ reh ' vegetation, and 
Chachro for the “ desert ” food-plants. 

H. 11u colouration of adults ami hoppers in rchlion to the clmnge of en- 
viionmciit. — ^Pasni and Karachi. 

C - A sbdij of the deiclopiivnt of the eye-stripes among hoppers. — ^Pasni, 
Ambagh and Kac. chi. 

7. The length of the incubation period binder semi-natural oanditious. 

I. Ninii! 'R or Generatioxs FOssiBiiE duuxg a year. — TIds year, the 
generation experiments were staitcd with a pair tliat laid eggs on the 20tli 
NovemberlSSS. as shown in Statement I-(o) from a reference to wliich it wi 1 
also be found that onthe21thKovcmberl93(>, a female belonging to the tliird 
generation had laid eggs and tliis staited the fourth genemtion of the year. 
It IS evident, however, that, in view of the approaching advent of cold weather 
conditions, the fourth generation would not he able to reach maturity till next 
Pebruniy, so tliat practically under the conditions at Pasni only three full 
generations and a part only of the fourth should be deemed possible during 
the year. .\s may be mndont from the figures given for Ambagh in Statsment 
I-(«) the expoiience there this year has been similar. 

In faot, as may be seen by a perusal of Statement I-(6) ivliere the icsults 
of the last four years’ experiments (1933—36) arc given, four full generations 
have never been completed uitliin 12 months in any year, and the utmost 
that can be conceded would probably be about 7 generations in the course of 
24 monllis. 

Notwithstanding the above considerations, there is the possibility that the 
locust, by virtue of its powers of long distance migrations, might be able to 
benefit by the v.istly diflercnt conditions existent in distant regional areas 
to pass tlwough 3 or 4 successive generations during the year in nature. Por 
instance, during ilay-Jiuie, the condhaons in the interior of Mekmn svould 
be very difiercnt fiom those of the coastal rcks. Higher temperatures would 
be prevailing thexe at that tini', and in places wlicie rain had fallen, the con- 
ditions of humidity would also be optimum for development. Smoc in .out- 
bi-cak areas the grcgaiious hoppers liave always been foimd among cultiva- 
tion, the humid micio-climatit conditions of the Juaii crop should be quite 
favourable for the lapid grow th of the lioppsrs, a id the second generation 
of the locust m iv be expected to be completed mu.;h quicker than under caged 
conditions at Pasni. 
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Again, tiw migrants fmmilpkranmsiimnM'p would, in lli<? ereni of oarly 
rainfall, sunilnriy find, on ronolimg (he llajpntann aiea, conditions fa\'outal)l(j 
for caily growth and maturity, os had actually been noticed to liavc liappcncd 
this year in the dcseit areas. On receipt of early thunclorslonn rains bohvccii 
the 20th and' the 2Cth ,Vune, egglaying Jiad commenerd almost imm''dip.tcl)' 
with tlie result llmt fiftli stage hoppers were noticeable by (ho last week of 
July and the earliest adults were seen by the first wceic of August. 

Since one of the main factoi's in the causal ion of locust infestations is the 
divclopuient of conditions favouring lapid mulliplicalion by bringing about a 
rnjjid snceessiou of goner ations. it is hnjwrlant tliat the different generations 
ns lliey arise in natmc should be recognised anrl olrnily di.stii]guislt>-d. Under 
natiiial conditions, liowever, tlm .sami femnlr may lay two or moie siiece.ssive 
butelics of i gga at iiitoivals, h nding to ( he devoir pmont of a liopjior popula- 
tion of diilerrnt ages, and iihimatoly bringing nbuiit an uv'erlappiiig of genei.i- 
tions, so that it is not an easy matter then tom.ike a elear an.ilysis of the 
situation. If, however, gr-nemtion experiments of the kind under discussion 
wcie in progress at tj-jiioal cuitres ofUie dilTcrcnt regions, they would help one 
a great deal in reading the .situation aright. 

It IS therefore suggested that, instead of starting the exp''riinents at an 
nmiatural time, they michl be begun w.th pairs .secured frmn nature at a timo 
when under favourable conditions brc'ding might bo expected naturally to 
begin in the area coneemed. If carried ihrougli the season, as was done thm 
year at Ghnehro, they might bo exported to give rlefinite cbies to the coneefc 
nndcrslanding of locust bi ci ding m p.»rf ieul sr areas, TJiif. year, it i ? jiroposi d 
to (ly this system at Pasni, the pairs being .secured at the beginning of the 
bicr.ding srason, viz., Detenibcr-ApriJ, 

Generation oxpciiments on a large scale were also started early in tlie 
year in some of the licld-cages, with the idea of determining how rapidly a ma-’s 
population could be built up in the coutse of the year. I'lie first generiit' tn 
had been follow'od, as nl«o a part of the second by April-May. when they eanio 
to an abrupt end on account of the persiblent inroads of nuts inside the cages, 
which could not bo checked in spite of trentm mt with rnlcium tyanitle. 

II.— Exixbimknts on the iNt’EXJENn; or the Quamtv or Poc)o on Se.v- 

MATOBATION. 

Statement G-I b1iow.s the results of tho experiments eairied out in Iho 
summer of 1933 and included in lost year’s report, and 6-TI the lesiibs of the 
autumn of 1935 (which were yet incomplete hut December), During 193tt 
tlic oxpcrimenl.s were restricted as recommended by the Locust Committee 
to the important food-plants of the locust, and lo comparative observations 
on the cficct of fresh and old iJ/«rra«</ and of ficsh and old Khnrzan. Tlie 
results of the summer 1930 set of exjierimeiifs at Pasni aio given in iSt.ilpinent 
G-IIT, while tho.se of similar expcriraenls conducted at Amh.sgh with lilmzait, 
Jialihiu and Jimri during 1930 arc pven in G-IV. In addition, females Icojit in 
cages improvised svith a huge glass chimney and wire-gauze wore fed on the 
di/Teretit plants at Pespi, and the' faeces passed by thorn each day were sepa- 
rately collected and vsxighcd after drying them in a water-bath. The results 
of this experiment are silxosvn in Statriuent G-V. 
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The results noted in Statements Gr-II, Gf-III and G-IV Iiave been 
tabulated below for purposes of comparison. 

N.Ji . — ^In the Table given below * A ’ Stands for the “ Time (ahen for the ' 
development of yellow tinge in the wings: (in days)", and ‘B’ significa “Time 
taken for the fiiat oviposition (in days)’’. 
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The above results would show that Sorghum (Jpwari), Maire, and Jowari 
seedlings top the list and that Fresh Marrond comes an easy second. It 
may he noted that while Kliaizan has given poor results at Pasni, at Amhagh 
it has proved as good as Fresh Marrand, and even Old IQiarznn has given 
good results. Balibur too has given slightly better results at Amhagh, and 
possibly in the Siud-Bajputana areas, where it flourishes best it may show 
better results. 

In regard to the cicperimcnt in which the relative quantity of the excreta 
of female locusts fed ou the diflereut food-plants have been determined, it is 
unfortunate that most of the females should have succumbed to the scoccliing 
blast of the dry “ Gorich ” wind thot was recorded at Pasni on the 21st Octo- 
ber raising the air temperature to 107° F, so that no records of oruposilion 
could bo made. The results recorded in Statement 6-V, however, show that 
n the case of Marrand, BaUbur and Khaizan, and eqiecially in the case of 

















































21 


Old Mamnd, the average ^Ycight of faeces excreted per day per insect is almost 
twice ns great ns that of Maize or JoWari. This it. only what might bo expected, 
since ilarrand, Balibur and Kharzan have weight for weight a much greater 
percentage of indigestible matter in the shape of spines and hairs than Maize 
and Jowari, the diiferenecs in the water-content not being relatively very 
comidcrablc. Consequently, the proportion of roughage being greater, 
a larger quantity' of these plants have to ho eaten to get the same amount of 
nutriment as Maize or Jowari leaf. Possibly the greater tffeet of the Jowari 
leaf is due to its being more nutritious. The. figures of the average shown 
here arc, however, based on the v'cights worked out. for two locusts for each 
plant, and it would he desirable to have the experiments repeated to sccuro 
results of greater reliability, 

III,— -ExPKBIMENTS on the INPEUENCE op the QUAI.tTY OP FoOD ON THE 

Gnowni or tub JIoppEns. 

About 30 iost-hatcliedhopperswerckept inthe chimney cages above men- 
tioned and fed on the different food-plants, and the faeces passed out by the 
hoppers of the same stage were carefully collected every day and weighments 
made after being dried in a water-bath. It was found that all lioppers fed on 
JowBri, Kharzan and Balibur died iu the first stage at Pnsni. As m the case 
of the adult females, the greatest amount offaccnl matter was excreted by the 
hoppers feeding on old Marrond, and the least by those on Maize. Owing to 
the occurrence of the “ Gorioh ’* on the 21st October, n good many of the 
c.xpcrimcntal hoppers perished and many of the experiments were Unfortun- 
ately cut short. 

At Amhagh also experiments on breeding the hoppers on the different 
food plants Were made, hut the hoppers were bred individually in separate 
cages, and no attempts were made to preserve the excreta. At Amhagh, 
hoppers were successfully reared on Jow'ari, Kharzan, Balibur and Marrand, 
and it was only in the case of Muzoung, most of the hoppers died. The relative 
Icugth of the larval period in the cose of the various food-plants is given below 
for compailson : — • 
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The details of the hopper-feeding expcrimcnta at Pasni ate given in State- 
ment, II- 1, while those at Ambagli m Statement II-II, 

The percentage of the water-content of the various 2 >lants used for food 
eyperimt'nts at Pasni was worked out and the results arc given in Statement 
ll-III. Of the determinations made, the figures given for Jowari Plant, 
Jowan seedling and Eajra appear to he rathci low, and may he due to the 
poor qualitj' of Jowari. and Lajia seedlings available in chc neighbourhood of 
the Pasni Besearoh Station, as the soils m the vicinity are agriculturally very 
poor, and the specimens of secdhngs obtained for feeding were lanlg' and thin, 
it would be advisable to have further wughraents made of good specimens. 

In future ciwpeiimcuts, it would be advisable to calculate separately the 
length of the hopper period for those vmdergoing extra moults, as the latter 
contributes to the prolongation of the larval period by about a week or more. 

A'. B — Mr. Ta [i Alum tm, ic3,on iblo for tbo foaJLospe imenti at Pasni 

IV. — ^Food Pbuferences or the Locusts. . 

1. Mekran Bek Aicas . — In order to test the preferehofi’df the locusts to 
particular food-plants. Dr. M. L. Roonwal performed a 'number of experiments, 
by tiymg some of the commonest plants found on the Melcrab rcks as food for 
hoppers and adult locusts. 

In these e^qiciiincnts, cage-bred black hoppers of various stages, exclud- 
ing the first instar, were hborated in a wiregnuze cage 3 ft square and 3 ft, iiigh 
fitted with a plank bottom. Twigs of the food-plants were placed in small 
dishes of watei, which were arranged in a eirole on the floor of the cage. The 
hoppers were partuJly starved before the start of each experiment, wliioh was 
repeated several times, readings being taken at dliicrent times of the day and 
With the same set of plants arranged diilerontly, Li this vray, chance errors 
due to phototropism and ijfther causes were eliminated, ns far as possible. In 
each experiment, tivo counts were taken as a rule, one 15 minutes after the 
introduction of tlio hoppers, and the second, about half to one hour later. 
•Notes were made as to the number of hoppers on each food-plant and as to 
whetherrhey wore feeding or nor, and the number of hoppers found on each 
dirtereut plant was taken as a measure of the preference of the insect for the 
particular plant. Tho results of the various experiments arc given in detail 
in Statement J. 


The net results may, however, be shown in the foUoiving table, wherein 
the plants have been arranged m the order of preference by the locusts ; — 
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It was found that ■while Marrand is preferred to Jowari by the hoppera 
the adults show greater attraction to Jowari than Marrand. Dr. Eoon-wal 
thinks that it is desirable that further experiments arc needed especially in 
regard to green hoppers and adults. 

2. Phnls of the Indian Desert areas. — hlr. D. R'. Bhatia performed several 
experiments at Ghachro in August and October to find the order of preference 
shonit by hoppers in regard to various plants — cultivated as well as ■\rild 
usually met ivithin the desert. Fresh specimens of the various food plants 
were obtained and placed at the bottom and hoppers, either I — stage hoppers 
or those of the V-instar, were introduced. After 5 hours or more, during which 
the food“plonta were shuffled more than once to eliminate chance preferences, 
the leaves were examined to find out the extent to which each plant had been 
eaten. 

The following is a general statement of the results obtained by him : — 

I. — Plants absolutely refused, — ‘ Ak ’ {Calohopis) and ‘ Neem * — 
Azadi rachta indica, were not eaten by hoppers even after several 
hours’ starvation, though the adults ate them a little under the 
stress of starvation. The ‘ ovules ’ of Ak flowers were, however, 
found eaten. Other common plants found refused, though not 
absolutely, were ; Bordi (Zizyphus), Bavuri (A cada sp.) , Murant 
{Panicum turgiduun), Jhal (SahxiSora pcm’cu), Lampdi (Arhfida 
sp.), Chibar (Cucumis trigona), Tursan (Citrullus colocynthis), 
etc. 

i 

II. Plants preferred best, — ^Among the cultivated plants found in the desert 
areas, ICaling (Water-melon — {Cilrullttsmlgaris), Bajra {Pennisetum typhoideim) 
Til (Sesamum indioum), Moth (Phascolus aconilifolius), Gwar {Cyaiaopsis 
psoralcoides), and among the wild vegetation, Wckro or Eekkar (Indigofcra 
cordifolia), Bishani {Tephrosia Dookeriana), Kanti {Tribiilus tetreshis), 
Bharut (Cc»ic7ir«s catJuirlieus), Bagra {Gymndropsis penlaphyJla), Santa 
{Trianthema penJUmdra), Gamol {Paniewn anlidolale) and Siwan {lilionurus 
hirsutus), etc. 

Next in order of preference, the follo-(ving are reported : — ^Booh {Aerua 
javanica), Gandhil (Dactyloctenium seindioum or Eleusine aristala), Bhengri 
{Blepharis sindioa), Bhog {Oedligonum pohjgomulss), Kuri [BiaAvaria sp.), 
etc. , 

Other plants were but slightly oaten. 

Experiments also showed that among the preferred plants, semi-dry plants 
or specimens which were over-mature ■were forsaken for others, usually not 
muoli liked, if in a green state. The order of preference shown by the experi- 
ments rvas found actually confirmed by observations made in the desert this 
''year. For instance, Welaa and Kanti ■were usually' preferred to Booh when 
they ■were in a green flourishing condition, but in October-Nbvember when 
they had become semi-dry, hoppers Were found mostly on Booh. 

It would be necessary to repeat some of the ejqaeriments next year and 
have .the results .confirmed. 
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V. COLOOTATION OF AdXJLTS AKD HoPPEHS IW BELATIOW TO A CHASGE OF SHVl- 

BONMEOT. 

Observations made in nature would show that hoppers found in the field 
usually assume the general colour of the vegetation in which they liappen to 
live. Those found on Booh (Aert'a), and K^ti (Tribuliis) are seen to have a 
bright ashy blue colour, while those found on IVckia and Mairand are light to 
dork green. Some found among drying grass hove been noted to have a yellow 
brorni or hay colour. Certain field observations made would suggest that such 
a change of colour usually takes place just after a moult, the colouration of the 
en'v'ironment of the time being, being assumed by the hopper. Possibly the 
colouration of certain hoppeis found in nature shoiving patches of brown on a 
background of green, is also to be ascribed to such a oiroumstanec. 

Dr. Roonwal performed a set of experiments rearing hoppers in small 
painted boxes, the results of which arc given in liis own words in Statement 0. 

The results obtained would seem to show that the colours that con bo 
simulated arc limit°d by the range of colouration tints that can be expected 
to be found in their natural environment. 

In regard to the adults, it has also been noted that locusts recently trans- 
formed from the hopper stage usually show the hopper colouration on their 
prothorax, there bemg a pattern of light dots on a darker background, udthout 
the dorsal and lateral stripes of the adult. At Karachi, it was found that if 
kept in the shade this colouration persisted for more than ten days, while speci- 
mens kept in the stm assumed the stripes fairly soon. Similarly, the eyes of 
fresh adults transformed from black-coloured hoppers are usually a uniform 
brown generally without stripes, or if at all, with the stripes very faint. Experi- 
ments performed at Pasni (vide Statement L-II) have shown this year that 
in specimens witii mistriped eyes kept in the sun, light coloured interstripos 
gradually appeared converting the eye into a striped one, while in the locusts 
kept in shade there was no such development. Presumably the stripes are 
present in all locusts, whether giegaria or solitaria, and are only masked by a 
superficial cover of broam. Among the ashy-blue hoppers found on Booh 
(Aoriia) the eyes arc masked by an ashy-blue colour in which the stripes are 
seen as faint streaks. 

Possibly the appearance of the dorsal stripes and the accentuation of the 
brow’u and light patches on the body, as well as the appearance of the eye- 
stripes have the purpose of making the locust less conspicuous in its natural 
environment among the scrub vegetation of the " reks ”, This year a number 
of locusts wdth a bright green tinge on the dorsal stripes and on parts of the 
elytra and thorax w'cre found in August and September in the Kajputana 
area. Similar forms were also collected in the Lasbcia area in July among 
bright green grassy vegetation. At first, these specimens were thought to bo 
.'ibnormal yoimg forms of the new generation whose chitin had not hardened, 
but the individuals collected in the Lasbela area were clearly specimens of 
the migrants found in June, and there was little doubt that the green colour 
had been recently assumed. It is also remarkable that these green forms 
oould not be seen in Ootober-November when specimens having the dry-grass 
colour were greatly in evidence. Again, very dark-coloured specimens have in 
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fhc past bpfii oolicctcd in the ' aiah-pat ’ or black gravel areas of the Mckran 
binterlond. Tliesc instances v’onld appear to indicate tlmfc the adult form of 
Schistoccrca is possessed of the ability to change its general colouiation to a 
oertaui extent to suit its environnienti 

VI. — Sttoy ov thk Dnvn//jpMi.j{T or Evn-STniPj;'? amoxo Tirnllorrano. 

In Januaiy of the oturent year, 1>. M. 3 j. Roonwal di'-covored in the eourao 
of an examination of locusts (X)llccted in the iield tJiat iJioio were two main 
types of eye-stripes among the Desert Looust specimens met with on the 
Jfekran reks, one with sir brown stripes and the other with seven. A note 
on this discovery was published by liim in July 1936 in Current Science,, 
Vol. 5, page, 24. 

WitJi the idea of tracing the development of tlio eye-.stripcs in the hopper 
stages, he followed the reariogs of moie Ibaii 120 isolated hoppers and found 
that stripes were pre‘>cnt in green hoppers even in the first instar. After 
tracing the development of tlic stripes in the hoj)pcr8, ho has come to the 
following conolusinns. As n general rule one stripe is added in eacdi stage of 
the hopper. The anterior margin of the eye funclioM.s as the active growth- 
region, and the growth of a Jiew stripe tahw piare durunr the interval 
between successive moults. Them aio two distinct types of development 
of the eye-stripes. Lhitil the second stage, the deve!opm''nt. is identical, 
there being one additional stripe for each moult. In the third stage, only 
one stripe is added in the .six-striped eye, and two in the seven-striped typo. 
In all the subsequent stage.s, one stripe is adderl at each normal moidt (vide 
Statement P-I). The two types of dovelopment may be ricbomalisod as 
below: — 
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The number of stripes and intcrstripes during extra moulting may cither 
remain the same or increase by one (wWe Statement P.-IJ). 

Since the eyc-Btripo difference is not confined to the adult stage, but 
extends to the earlier liop])ur stages (appearing in lots bred under exactly the 
same conditions), Dr. Itoonwal lias conic to the conclusion that thedifferenco 
is a dee])-seatcd one. 

' “NViththe idea tliat the diffeic-nce might bo a genolie, one, he tried cros-sings 
between the two types, and is awaiting the emergence of the F,-2 goncnition 
for coming to some decisive conclusion. 

I At Karachi, Dr. S, Mukhetji undertook, under my iustniction*, some breed- 
ing experiments to find out if tlic diffeiencc in the st-ipes could be duo to tJio 
amount of sun-light to whieJi the hoppers had been subjected during the .stage 
^l25)rCAn , K 
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nf tlioir growtli. Accordingly a dozen hoppers were kept indhddiially in 
siuiill wiregauzo cages and exposed to siin-ligbt in the open, and another 
similar sot kejit in shade inside the office. Two sets of roarings were gone 
through, but little difference could be found between the hoppers kept in the 
sun, niul those in the shade, so fat ns stripes were concenicd, though those 
kept in the sun were quicker in development and were healthier. Many of 
the hoppers kept in the shade died. Incidentally, however, the rcarings have 
proved ver_v interesting, since (as may be seen by a reference to Statement 
R-III) his observations would appear to show that the number of stripes in 
the eye varj' directly with the nnmbcr of moults undergone by the hopper. 
In all cases of extra moults, ho found seven stripes appearing; where there 
wore no extra moults, the number was six ; ami in one ease, an abnonnal adult 
was produced that went through only four instars and had only 5 eve-stripes. 
He found that, without any exception, one stripe was added at the cud of 
every moult passed through by the hopper. 

Mr. R. N. Bntra also made obscix'ations at Ambagh on the development 
of cyc-stripcs in hoppers in the course of’his experiments in regard to the effect 
of Qualit)' of Rood on hoppers, and he jiKo found a correlation between the 
occurrence of the extra moult and seven stripes in the adult (indc Statement 
H-TI). 

It appears, therefore, necessary that further work should be done for 
getting a more definite enlightenment on the development of the stripes. 

Forms ^\ith 8 stripes were found in the Bikaner area occurring in nature, 
and an examination of the forms has not revealed any abnormality in 
their structure, uhile in the course of rearing at Kamchi, nearly 50 specimens 
^^ith 5 eyc-stripns were found to have developed in the cages under conditions 
of crowding. Some of these were deformed and had crumpled wings, but others 
w'crc perfect in the proportions of wing and body, but were undersized. These 
forms were isolated in a cage, and laid eggs. The hoppers that Imlched out 
h.avo developed into healthy hoppers, which have reached the IV and V 
instars and show promise of developing into normal 6 or 7 striped adults. 

ATI.— The length of the incdjbation muon under 5B.mi-natural condi- 
tions. 

The shortest period of incubation so far observed under these conditions 
w'ns recorded this year, viz.. 12 days. 

The details are given in Statement K. 


PART III. 

STUniEg OF OLD RECORDS : MrSCBIJANEOUS ITEMS 1 CONCLUSIONS. 

I. — ^IjOOUST MOrailENTS IN THE YEAR. 

Four reports were recived during the year, but all of them were found to 
concerned with various species of Acrididoe. No swarms wore reported 
observed anywhere during 1936. 

1. 9Ib lo 171% June 1836.— Rf>pnrt to Hoppers vipio reported to Iibtc oppeared in TiUnges in 
.ho Imperial Coimcil of As^runUnrat the Peshannr TiUisd. On inscetigation by the Pro- 
llcscar..k from the K.-W. P Pro- ■Mn-io! Entomologist of the Frontier Province, tho 
nnco. hoppers eoiieemcu mcto found to be those of 2'Ai. 

soictlmt, CclofimopM, and Calanlops q>p. 
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Z, 3Ut Avffiitl, 1936 . — Beporl to the 
Imperial Council of Agricultural 
Roacaroli. 


GmsB-hoppcr awnrin attncliing FotUIcr Juar in llio 
Aiinraa village of Char State. Specimens sent proN cJ 
to bo Hteroglypltm nigro-npletua Bol. 


3. 17th luly 1936 .. .. Specimens of a swarming Acridid — Avlmrhea miliatis 

L. reported attneUng tliatehbaries in Kumnrgmm 
Ten Cstatc, .Talpaigun, Assam ; from the Chief 
' Scientific Officer, Indian Tea Assoeintion, Connemara. 


4. 29lh Otlohtr 1936 .. Grasshoppers attacking the cotton irop and cram 

sprouts in Mai,<ier Tahsil of Knshnlgarh Chicfnhip. 
Craved to bo s'pcoics of .■iciotylus, Oedileua and 
Calojileno/uis: , 


II.— Stody of old BECOBCS. 


Puring the year under report, most of the chronologicall)' aiTanged data 
for the years 1926 to 1930 were gone through and edited for final t 5 ’piug. Data 
for the years 1926, 1928 and 1929 have been typed and are ready for being for- 
warded to the Imperial Coimcil for printing, ns suggested at the last meeting 
of the Locust Committee. The records for 1927, 1930 and 1931 will be taken 
up shortly. 

The maps so far done were examined and compared as far as possible. 
Six-monthly maps for the 3 'cars 1926 to 1930 were also prepared. 

III.— -COBBELATION OF MetEOBOLOGICAL DaTA. 

Indian Daily Weather Reports for the years 1926 to 1931, and 1932 to 193.5 
were taken on loan, in batches, from the Meteorologist, Karachi, and 
stirdicd in correlation with the development of the locust situation in those 
years. The main points imder study were the following ; 1. The develop- 
ment and progress of summer and winter rainfall in each ])articular year for 
correlating the known facts of locust infestation and breeding ; 2. Data in 
regard to the development of zones of liigh temperatinrcs and low liumidity in 
the winter-rainfall areas in early summer, and in the monsoon areas in 
autumn in relation with the recorded direction of swnrm migrations during 
the cycle of 1926-1931 ; and 3. Tlife correlation of the direction of swarm 
flights with the recorded direction of mnd. 

The results of the correlation of the wind directions have been particularly 
interesting. Though cases of differences of directions have been noted, there 
hns'bcen, on the whole, a remarkablcpreponderance of coincidences of directions. 
As far as possible, attempts have been made to show the direction of winds on 
the monthly maps for the different years. In one case, especially, the 
coincidence was rather very striking. AVhile in the first part of June 1930, 
the flight of locusts was towards the cast and the wind directions were also 
in general west to east in the United Provinces, the directions of the swarms 
as well as the winds had changed in the latter half of June 1930, with the 
development of the monsoon current, from east to west, so that by July 1930, 
the eastern parts of the United Provinces were clear of locusts. 
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Diirint' tlie Inst locust rych, it is seen tlint in the years 1928 and 1930, 
•west-bound flights were not noticeable in Baluchistan in the autumn months, 
wlule during the years 1926, 1927, 1929 and 1931 they were clearly well 
developed. A study of the situation in the months of September, October 
and November in regard to the meteorological conditions in the Rajputana 
oreo was made in these yeais, and the results obtained indicate that the 
absence of the nest-bound flights in 1928 and 1930, uas very probably due to 
the delay in the devclopineiit of the north-easterly winds in the autumn, so 
that most of the s^vnrms produced had departed from Rajputana in other 
directions. Table A 1ms been prepaml to show the situation in the ivcstern 
and eastern areas of infestation during 1026-1031 m regard to the develop- 
ment of /ones of situratiou deficiency. 

TxUlLE A. 

Bciclopmtnt of nrfits of High Saturation Dtficicnqi in regions subject to Zocusl 
itfeitation during 192(y — 1931. 


tV»lcrn 7 om> in Msj — .luly. 

Eastern zone in Scjitombcr.Octobcr and 
Xoi ember. 

— 102B — ^I)ci olopmtnt of hipK tom- 
pi-rntun-s und lm\ Iiii'nulity occurred in tho 
nernsof DdUmndin, Mirjnva niul I'anigur, 
rt(u.it> Ocme !l IK 'its). 

(I) 20-27.V, (2) 13—10 VI and (3) VII. 

(or. — t(Ki’; (i(n«— in ; (102— in, 

ia-00%) b— 00%) 12 — to%). 

1 

1 

1 

JOSS, 

flep'fmlitr Tiaa Curly himiid ntid cool. 

OiIot'T.— llic drj' rone dc\ eloped and K,, 
X. E. nndC. winds prcvaifed at flic beginn- 
ing ami the middle of the month. 

xVoiimt>r. — I.ott htmuditj — gciiemt)> E. 
nimlb prevailed. As raarms developed most- 
ly in Octolicr nml Nos ember, migialion 
we-tward also resulted. 

r-rw— /W.— (Tao pc.ilv<.) 

( 1 ) 20-27 V ( 2 ) 23— 30Vlowd 

(98—1 10’ 5 S— 15%) MI. (09—118’ 

3%-10%) 

J921. 

Afins'uni rowliitiitd hll Jit tml of Octo’irr. 
Seplrmbtr. — Dry rone devciojied : Ih — ^24 
IX • Easterly wind« began by the end of tbo 
month 

October. — ^Inx : 02 — 99 : Humidity about 35% 

to r.0% 

S W. vrinds generally prevailed. 
yojrmb-r. — ^Ifimmiitv low i E. vrinda prevailed 
towards the muhfle and cud of month. 
(I'atonmble for tmtbound fivjhtf) 

r-rij— Mjs.-(.i 1)0 lU) 

(1) 22—31 V (2) -icliolo of VI 

< 102 ’— 111 ’; ( 100 ’— 111 ’; 

16-50%) 8%-00%) 

and (3) afaolo nf Ml 
(04’— 113’, 12—70%). 

JP2S. 

Jfonsoon eonlinwfd into Oclobtr. 

Septemher, — ^Inirfj' cool and moist: mostly 
S. tv. winds 

Ocidber, — Diy rones developed during Uie first 
half of month, but tbo wnidi. were mostly 

s. tv. 

Soianbcr , — ^Low humidity prevailed : Easterly 
winds from I2th Ifovemhcr onwards. 
(Conditions iinfavonrahlo tiU Xovembor 12th 
for wcstwaid flights.) 
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tWhlcrn zone in May — July. j 

Enstem zone in Septtinhcr-Oclohcr and 
Noiemher. 

V-Vll — JSi'fl.— (Three pcnlu) 

(1) 1U*-31 V (2) whole of VI 

(00—111*; (lOO-— 116“; 

m-uO%) D%-00%) 

anil (3) whole of \ 11 
(07*— 114' ; b-o0%). 

1320. 

Jfon<oon tlronff, 

A j..'< »./« r.— Ery zone deiolowd from lOtli 
Sijrtcmher hut niosiJy S. \V. winds pro* 
\aiUd. 

OrUihtr. — ^Hun'idity generally low. K, E. 
windti jirci ailed on 4—5 \ and from IGth 
Oetoher for a few day a oil and on. 

Xoumbcr, — Humidity low aa nho znabimn : 

E. wiiidh gcneinlly jircXailid. 

(Breeding bung at itb nia\imunt, both west 
hound and east lioimd fliglita took place.) 

V~VlL—JDi0 (4 iieuka) 

(1) fl— 11 V (2) 27—30 V 

(OB*— IM"; (35'— 105'; 

lG-00%). 20-17%). 

(3)5 — 30 VI and (1) whulc of Jiil^ 

(l)7“— 114”; (9S'— 110'; 

13-73%). 8—70%). 

1 

j 

. 1030. 

Jlotifoon tiMJnu’ rr.r/y about III tceeJS: of 
Stphmhtt . brctding t Ao early. 

SepUinhtr. — Dry zone denlopcd early; 107* 
max., and Humidity 43%. 

But winds mostly >7,11'. or iy.S.n'. 

Ortoitr.— Ery zone prei ailed with high maxi- 
mum tein])eralures ; E. winds atiirted only 
from 20 x and lontmiied till 30 JV. 

A'oiruiber. — ^Humidity low . East winds pre- 
vailed. (Bleeding was eaily and most of tho 
aw arms appear to haic departed eastward 
nlrtiidy.) 

V.VJJ nenU) 

0) 17—21 V (2) 7—20 VI and 

{07‘— 108”; (35”— 1M“; 

17-76%). 8-r.ri%). 

(3) -wlinle of YIJ 
(U0“— 108”; 0— 00%). 

t 

mi. 

Jfojieoon wi'ldrctn only about 17lh October. 

St pit iitltr. —Vry /one dcielopid from IStli 
h'cplimhci E. winds from 20th September. 
Oelakr and wit; ter.- Ma-tima lower; E. 

winds pTCi ailed peiiirallj, 

{Wettuard migralion oceurrrd Ihmigh late.) 


R’.— ruBl.I0A,lIONS. 


A paper on “ Tlio Locust. Tncnrsion of 1035 in Nortli-Wpst Iiidin — 
It 8 Significance in the StnOy of the Tjoenst X’rohlem in India ” was sent by mo 
to the Journal of Agricultural Science and was published in the October 193G 
ibsuc. Two papers were, under instructions, submitted in March to the IV 
International Locust Conference at Cairo, viz,, 1. “Migration among the 
Solitaries ” and 2. The occurrence of Incipient swarming in Mclcrnn A 
note by Dr. M. L. Doonwal on “ The Existence of two diffiTcnt types of striped 
eyes among solitary type individuals ofthcDcsert Locust, iSc/m/ocerc«(/rc^ana, 
Eoisb. ” waspublishedin July 1930 in " Current Science ”, Volume V, page 24. 

Two Bulletins on the Desert Locust by S. A. Predtechonslc)' published in 
1935 in Russian were kindly sent by Dr. B. P. Uvarov at tho close of 1935, 
and arrangements were made to have them translated. One of them, viz.^ 
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Refieration, the tendency is to prodtice tlic liiglict ratios and six-striped forms. 
In case tlxere is a general correspondence between the number of stripes and 
the number of moults passed tbiougli by the hoppers, tlio eye-stripe character 
would become a valuable index in judging about the likelihood of swarming in 
any given area, since the number of moults would be fewer when rapid 
multiplication takes place. 

In regard to the presence of stripes in other species, it is interesting to 
note that the number of stripes is either 7 or 8, in the specimens of Fatanga 
ioedneta in tlie Karaclii collection, 8-stripcd forms being, however, more 
common. In the single specimen of Nomadacris sepfernfasciafa kindly presented 
by Dr. Uv-irov, for the Earaclii collection, the number of stripes is 7. It is 
rather significant to note that both Patanga and Nomadacris are l^no^vn to pass 
thiough at least six moults as a rule. Specimens of Anacridium in the 
collection liave either 7 or 8 stripes, ns also Ihoseof Cgilacanthaciis iatarica. 
As already mentioned, about 6 specimens of 8-stripcd forms of Schistocerca 
have also been met with in nature this year. 

Miscellaneous Items. 

1. Pasni Buildings. — ^The buildings were completed at the beginning of 
the year, and occupied by the staff. 

2. Large Field Gages. — Only four of the cages were in use during the year 
but their usefulness was greatly affected by the inroads of ants. Again, owing 
to the high humidiiy and the heavy Avinds prevalent throughout the year, and 
the formation of thick fogs and mists, and the accumulation of fine clay dust 
among the meshes, the copper wire gauze used for the sides of the cages has 
already perished in many places, and may require replacement. 

3. Distinguished Visitors. — ^The office at Karachi had the honour of a 
msit on the 1st September 1936 by Sir Diyce Burt, Kt., C.I.E., i\I.B.E., I.A.S., 
Vice-Chairman, Imperial Council of Agricultural Research. 

On the 2nd December 1936, Sir JolmRussell. O.B.E., D.Sc., E.E.S., Expert 
Scientific Adviser (Crops) to the Imperial Council of Agricultural Research 
accompanied by Lady Russell, Mr. R. L. Sethi, Secretary-Adviser, Rao Sahib 
K. I. Thadani, Offg. Chief Agricultural Officer in Sind, .and myself paid a visit 
to the Ambagh Locust Research Station, in Lasbela State. On the 3rd 
December. Sit John Russell paid a visit to the office at Karachi for discussing 
the locust work. 

i. Supply of locust specimens for eTpcrinicntal worhat LyaUpore. — ^Atthe 
request of the Government Entomologist, Punjab, locusts collected from 
Amba^x were supplied in May, and in >Septembcr specimens of locusts and 
hoppers collected from nature in the Bilianer areas wore handed over to a 
Keldman. In October, a third consignment collected from natme at Ambagh 
was supplied. 

5. Information regarding the Itanian and Persian Areas. — As decided at 
the Locust Committee, a questionnaire in regard to the information required 
concerning locusts and locust breeding in the areas of Iranian Mckran, and the 
Arabian Coasts of the Petsi.an Gulf, was prepared and submitted to the Imperial 
> Council of Agricultural Research, for circulating to the authorities concerned., 
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vm.— AdafOWIiEDOStEifTS. 

Ready and whole-hearted help Idndly rendered to Hie Locust Survey 
Staff during their tours in connection with locust research work by the various 
authorities in Sind, Baluchistan, Bajputana, the Punjab States and the Fnnjab, 
and by the Durbars of Ealat, Los Bela, Bilcancr, Jodhpur, Jaisahner, 
Bahawalporc and Khairpur States is hereby thankfully acknowledged. The 
thanks of the Imperial Council of Agricultural Research arc specially due to the 
DurbarsofKalat, Las Bela, Bikaner, Jodhpur and Jaisalmcr for facilities pro- 
vided to the staff at the Locust Research Stations opened in their territories. 
I take this opportimitj* of thanking Mr. V.V. Sohoni, B.A., iI.Sc.,3Ictcorologisfc, 
Karachi for the various facilities and help providedito me in the study of meteo- 
rological data in relation to locust work. My thanks arc specially due to Dr. L. 

A. Ramdas, M.A., Ph.D., Agricultural Meteorologist, Poona for help and advice 
in regard to the purchase of various meteorological instruments. I wish to 
place on record my indebtedness to Sir Guy A. K. hlarsluill, C.M.6., F.R.S., 
Director, Imperial Institute of Entomology and Dr. B. P. Uvarov, D.Sc., for 
kindly identifying vanous insect specimens and for other help rendered. My 
thanks are due to the Curator, Royal Botanical Garden, Sibpur for kindly 
naming several lots of plant specimens. 

I have to place on record the good work done by Mr. Clmndar Parkash, 

B. Com., till recently Senior Compiling Assistant at Karachi, who was appointed 
at the Imperial Institute of Sugar Technolog}', Cau'npore at the beginning of 
October. He was of very groat help to me in extracting information from 
various records, mapping the locust movements, and stud 3 'ing various 
meteorological data. The loss of his services and his experience has been a 
great handicap this year. The section also lost the services of three efficient 
hands m the clerical line by the transfers of Messrs. R. L. Mehta, Shafkatullah, 
and Abdul Halim (Clerk at Pasni since 1932). I wish to express my 
thankfulness to Dr. Boonwal, Dr. Mukeiji, and jjossrs. Bhatia, Batra, Tagi 
Ahsan and Rashid Ahmad for enthusiasticolly carij-mg out theu work through 
out the year. 

IX. — CoXCLUSIOXS FROM Tms year’s kesuus. 

In comparison with last year’s happanings, the year under report has 
proved somewhat uneventful in regard to locust developments. On account 
of the lower rainfall this year on the Mckran Coast of British Baluchistan, and 
even in the Iranian areas, except at Bushirc, the breeding was very much 
restricted. Nor was any breeding of any consequence noticed in the interior 
of Mckran. In spite of the low rainfall, however, there were evidences of 
secondary breeding in the liinterland. In Kolwa, a development of gregarious 
hoppers was reported oven during the first generation, and in Junc-July a small 
bleeding representative of the second generation of the season was noticed 
near Panjgur. 

Secondly, the present year’s observations hove confirmed last year’s 
findings in regard to the occurrence of a migration of the solitary locusts. 
Arrival of migrant locusts w’as noticed in early summer almost at the same time 
at Pnstu, Ormara, Ambagh, and Chachro. Evidence of a return migration in 
the autunm mouths was also obtained at Ambagh, Oimara and Pasni. 



Expeximenta 'mt'h the marking and liberation of locusts hat Uot -so fat? 
given any definite results, but that would appear to he due to oux ignorance at 
to where 'we >should expect the liberated locusts to go to. There appears to 
he little doubt that locusts would be carried by the prevailing winds, and that 
they cannot bo expected to fly against any wind of some force. The locusts 
that were noticed nt the ond of May this year almost simultaneously at Fasui, 
Oimata a.nd Ambagh could not have takenn direct wcst-to-cast direction. It 
is mote probable that thej had been carried from the coastal areas into the 
Mekran interior by the S. W. ^wind and had later on been deflected south by 
the imsuitably dry climate of the interior. 

' 'Possibly, the earliest locusts usually arrive in the Desert area wlth’the S. ’W< 
wind in the region of Khaiipur, Bahawalpore and north Jaisalmer, and reach 
the southern Areas of Marwar and Thar-Parkar only later on with the 
development of winds from the N. W. onfrom the N. E. at the time of the 
appearance ofdcprcssionsintheBajputana area. On this account it appears 
to he important to keep watch over the areas of Kachhi, N. Sind, Ehaiipur and 
Bahawalpore at the beginning of the migration season in May-June. 

'Thirdly, -on account of the hcav'y rainfall in the Bikaner Jaisalmer area 
this year the breeding in the desert has been fairly early and heavy, though in 
thnsauthin,S. Maru'ai and Thar areas, the breeding has not been extensive. 
In the northerncreas, the development cf two successive generations has been 
noticed. During November and early December, quite large numbers of locusts 
have been noticed in the north Jaisalmer, Bikaner and Bahawalpore Areas, 
which do not seem to be Ukcly to migrate now, owing to the onset of the winter 
conditions, when there is usually no urge from climatic considerations to quit 
the desert area. It is necessary therefore to watch their further movemcsnlB, 
to see whether they will move west or east in spring. On account of the limited 
nature of the survey stafl, it has not been possible to find how'&r cast the 
Bolitaxies would penetrate. 

The study ofthe meteorological data and their correlation with locust data 
has been productive of much useful information, and the fact of the coincidences 
of wind diroctions is a very importailt advance in our knowledge. 

The discovery of the oye-stripes should also be considered an important 
advance as it may lead to important inferences if worked up more fully. 

The food-experiments also appear worthy of being followed up. 

PART IV. 

Suggestions fob fobtheb wobk. 

At the last meeting of the Locust Committee, it was decided that Locust 
observation work and a locust warning organization should be continued on a 
permanent or semi-peimanent scale under the Government of India, and in 
case any permanent arrangements have been made, the future of the work 
mi^t best he settled by the Imperial Agricultural Deportment. Suggestions 
made here are on the basis of a continuation of the present organization, and 
might therefore be modified as needed. 

My recommendations are that the work might bo continued on the some 
scale with more or less the same staff, with the follo^ving few additions. 
U263ICAB 
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1. Pasni . — One of tie Mesacngers ■was transferred to fnhjgur wieff tint 
Outpost was created, and on account of the increase of biological experiments 
at Pasni, it is desired tint a messenger on Bs. 12 might be added to the stafE. 

2. Karachi.— Jjvsb year it was suggested that food experiments -nith the 
Sind-Rajputana desert plants might be conducted at Karachi. I should bring 
it to the notice of the Imperial Council that at the place where the oiHce is 
located, there are few facilities for growing the desert plants and conducting the 
experiments. Shifting the office to a better locality with facilities for growing 
plants would mean renting a suitable building, whicli would lead to further 
espenso. 1 should, therefore, suggest that they might be performed cither at 
Ambagh or Chachro, where the plants might either be grown or perhaps be 
secured from the surrounding desert. 

3. Sind-Rajpiitana Area , — As already stated, the Khairpur-BahawalporC' 
Kachhi area is important as the earliest migrants — whether as swarms or 
individuals — are likely to bo mot with hero. Last 3 ?car, one of the Kicldmen 
was posted at Khairpur with the Imperial Comicil’s permission for six mouths. 
As this arrangement disturbed the work at Banner, I should suggest that a 
Picldman and a messenger bo added for being posted at Khairpur throughout 
the year. 

4. In case the transfer of the present organization under the Imperial 
Department bo completed, my services would no longer bo needed for guiding 
the work, but since there is yet a great amount of work to do in regard to the 
working up of the results of the Inst G years for purposes of publication, and also 
with reference to the completion of the biomotricti and compilation work, I 
shoidd request that my i>er\'ifcs may bo continued for the next year for this 
purpose. 

KARAont ; Y. K.5iM CHAKDBA RAO, 

Dalcdtha27(h December 1030, Locust Jtcscarch Entomologist, Karachi. 



K 'S0T!& 0^ TilE UESOLTS OT THE T70BK DOilB tWDBB THE JjocUST BsSEABOfi 
' SCHE&IE GS THE lUPEBIAE COTJECHi 07 AgBIOXH/EURAIi BeSEAEOH. 

DTOUKG THE TEARS 1931 TO 1936. 

The Aims of the Locust Beseaboh Scheme. 

The aiiDB of the Locust Beseaich Soliemo as initiated in 1930 may be 
considered under the following heads : — 

1. Studies on the Bionomics of the Desert Locust ; 

2. Experiments on the Control methods ; 

3. A survey of the permanent breeding grounds within the limits of 

India ; 

^ 4. An ecological study of the solitary phase in its breeding grounds ; 

a study of the fauna and flora in these areas, including an 
invcstiigation of the natural enemies of the locust as well as its 
food'plants ; 

5. A study of the migration routes of the Locust in the Indian area ; 

6. A correlation of the meteorologioal factors ; and 

7. A study of the past invasions. 

Tlie first of these items has been under study at the Locust Laboratory 
at Lyallpote, and the second could not be taken up as the swarms disappeared 
after 1931. The rest of the items have been under study by the staff under a 
unit, first stationed at Quetta and, since June 1933, at Karachi. 

The results so fiur obtained during the last six years under the different 
items are attempted to be set forth briefly in this note. 

I. — Survey of the FERMAJnjNT BREEDiNa Grounds within Indian limits. 

Surveys of the Baluchistan areas were first taken up in 1931, resulting in the 
detection of the “-Bek ” breeding grounds along the coastal areas of southern 
Baluchistan. This led to the establishment of a Locust Besearch station at P asni 
in January 1932, in the midst of one of the “ Bek ” ^as. The preliminary 
surveys of Sind and Bajputana wore attended to during 1932. From June 
1933, closer attention was devoted to intensive surveys of particular areas 
with the aim of having continuous observations of the activities of the 
^ solitaria ’ locusts during the different seasons of the year. From June 1934, 
intensive observations were started at certain outposts opened in parts of 
the Indian Desert areas and in parts of southern Baluchistan. 

During the current year — 1936 — intensive survey work was in progress 
at Bokh, Sardarshahr and Chachro in the Desert areas, at Ambaghin the 
Lasbela State, and at Pasni, Gwadar, Turbat and Panjgur in the Mekran 
area. 

The results obtained in the course of the work may be briefly summarised 
as follows. 

1. The surveys have made it clear that the area of habitation of the 
solitary phase of the Locust (in pther words, its permanent breeding grounds), 
extends over a very large area, made up of (1) partly the “ irek ” or sandy 



Cofistal areas along the Arabian Sea and partly the interior ol Mekroo, and (3} 
the major part of the areas of the Great Indian Desert. On the whole, the) 
region of ' habitat ’ of the Desert Locust is mainly of a sandy nature^ 

Daring the last 6 years, the locust has been found to he presentin thB 
above areas in greater or smaller numbers and to breed there r^ularly in the 
event of rainfall. 

2. Breeding of the solitary locust would appear to be absolutely depen* 
dent on the fall of rAin sufficient to wet the sandy soil at least to a depth of one 
foot. liVhcrever the sand has become consolidated into fairly firm soil, the soil 
moisture evaporates rather quickly, and locusts cannot layeggs,,after the lapse 
of about 3 to 4 weeks, in such soils ; on the other bond, wherever the suriace 
layers are of wind-blown sand,they tend to conserve the Moisture in the deeper 
layers for a longer time. The length of the period of breeding \v0iild, thus, 
depend on the nature of the soil and on the ocourrenoe of firequent showers, 

3. The experience of the last five years has shown that good rainfall will 
lead to extensive breeding on ‘ rek ’ or desert areas and bring about a consi* 
derable increase in the locust population. The latter, however, has not so 
far brought about a concentration of numbers or led totho transformation 
of the phase solitaria into phase gregaria. On the other hand, such aconcen* 
tration followed by transformation was noted to occur in 1935, in certain 
isolated sandy areas in the interior valleys of Mekron, large numbers of hoppers 
having been found in a crowded conffition in small patches of cultivation, 
probably as a result of concentrated egg-laying by naigrant locusts from the 
coastal areas. The hoppers may be taken to represent, in great part, the 
second generation of the season. Sneh spots may be deemed to function on 
“outbreak centres” and to servo as points of origination of the swarms. 
A study of the past records of the Molaan area has shown that suoh“ out- 
break ” centres had come into existence in the past in parts of the Sulonch 
valley in 1926 and parts of the Dasht valley in 1923. 

Since the areas of Iranian Meloun are more or less similarin general cha- 
racter to those of the adjacent province of British Mekran, it may be pre- 
sumed that such ' outbreak centres ’ had also developed in the Iranian ares 
at the time of the great locust incursion noted in 1935, and probably also 
during the year 1926. 

Such ' outbreak centres ' have not so far been met with in the Bajputana 
area, but perhaps they may be expected to occurthere during years of extra- 
ordinary multiplication. 

4. OtxurrencR of migration among the solitary locusts..— One of the items 
of study undertaken at the Locust Field Bcscor^ Station atPosni and else- 
where has been the determination of the relative density of locust population 
at difEcrent parts of the year. As a result of continuous observations made 
from 1932 to 1936, it has been found that the locust population at any particn- 
lar place is subject to great fluctuation in the course of a year. Local breed- 
ing occurred whenever there wasraiafall and led to a definite rise in the popu- 
lation. But in certain cases, it was observed that on increment in the numbers 
occurred in spite of the absence of breeding, and in such cases it was also 
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Uotod tKat there was a change in the biometrical characteristics ae well os 
the general colouration of the locust population. At other times, a percep- 
tible decrease in the numbers 'was noticeable^ which could not be asonbed to 
the activities of natural enemies. 

Daring the year 1935, however, at the time of the occurrence of an incur- 
sion of locusts of a considerable magnitude in various parts of N. W. India, 
definite evidence was obtained as to the capability of oven the solitary (or 
rather the non-gregarious) locusts -to migrate long distances by flight. In 
fact, they would appear to have migrated from Mekxaninto the Bajputana 
areas in summer and to liave bred there during the monsoon rains, and the 
new generation produced in the desert areas would appear to have reached 
the coastal 'rck^ areas of Molcron in October, November and December 1935. 
Obscrv.'itions continued during the current year have served to confirm the 
Qxistenoe of migta'bion as a general phenomenon, — from west to cast in early 
Bummer and east -to west in autumn and early winter. 

Various anomalies of distribution had been noted during the Locust 
surveys made during the years 1932 to 1934, which bad been found diihoult 
to account for at the time, ‘but on the basis of the facts of migration among 
the solitaries that have since come to our knowledge, those data can now 
bo easily o^loincd. 

Since tbo solitary locusts arc now known to breed in tbe 'rek ’ areas 
during the spring and migrate to the desert breeding groimds for breeding 
during the summer rains, the ‘ rek * areas of Mckran and the areas of the Sind 
Bajputana Desert can no longer be considered to bo distantly situated, separate 
breeding grounds, but ratbor to bo complementary to one another. 

In the course of a biometrical study of the collections of locusts made 
during the years 1931 to 1936, it has been noticed that there is a rough corres- 
pondence in the character of the locust population, as judged by tlio propor- 
tion of tbo diflerent Elytron/Fomur ratios and the relative dominance of 6 
or 7 oyo-stripes, between the forms found in winter or spring in Mckran and of 
those found in the preceding autumn in Sind-Bajputana, and between the 
forms produced in Mekran in spring and early summer and those foimd. at the 
beginning of tbo monsCon in the Bajputana deserts. 

6. In the course of the survey work, a good representative collection of the 
Acri^dsoof the desertregions has been made, most of which has been identified 
by the Imperial Institute of Entomology, London. A collection of vorions 
birds, lizards and other animals affecting the life-economy of tbo locust has 
also been made and studied as far aspossiblo. 

An exhaustive collection bf various plants found in tbo desert areas of Sind, 
Baluchistan and Bajputana has been made in the course of survey work, 
and has been examined and worked out by tJie Curator of the Herbarium, 
Boyol Botanic Gardens, Sibpur. As far os possible, the local names under 
which each plant is known in diflerent linguistic areas have been collected, 
and a list of the plants has been prepared for publication. 

Wherever possible, observations have been made in regard to the plants 
preferred by locusts and hoppers of the solitary phase. 



H.— EcoLOGioAii Studies op the SolitaEy Phase. 

1. Meteorological Observations. — The following observations have been 
Tiiider record at Pasni since 1932 : — 

(0) Stevenson Screen — 

Atmospheric temperature — - 

Maximum and ATiTiiTnum . , 

Relative Humidity — 

Maximum and Minimum and at 8 A.M. and 6 f.m. 

(h) Black Bulb and Grass minimum temperature at 2" above soil surface 
from July 1936. 

(c) Open air temperature. 

(d) Bush temperature and Bush humidity (maximum and minimum) 

(e) Soil Temperature — 

1. Surface maximum and minimum. 

2. 2-inch depth maximum and minimum. 

3. 4-inch depth maximum and minimum. 

(/} Soil moisture: at 2-inch depth and at 4-inch depth once a wed^.- 
and after rainfall. 

{g) Evaporation: PicheEvaporimeter: (o) in shade, (6) in sun. 

(/») Sun-shine Recorder: (since July 1936). 

(t) Wind: Direction : Velocity and mileage per day by Anemometer, 

(j) Barometric Pressure with an Aneroid Barometer. 

(k) Rainfall. 

(1) Depth of penetration of rain into sandy soil. 

(m) Occurrence of fogs and dews and their penetration into the sandy 
soil. 

> (n) Clouds and other phenomena. 

A thermo-hygrograph has recently been added to the equipment at Pasni. 

Many of the above data have been under record at Ambagh since 1933, 
the observations being representative of ‘rcks’ of the eastern type p-nm^n g 
imder the influence of summer or monsoon rainfall. 

Since June 1934, simple observations of 'atmospheric temperature 
and humidity in screen, rainfall, etc., have been recorded at the Desert Out- 
posts of Nokh, Sardaisliahr and Chachro. ‘ , 

The various observations recorded have been found of great use in study- 
ing the response of the locust to changes in the climatic conditions in the 
different areas. . r 

2. field Observations. — During the periodical surveys mode in the breed- 
ing grounds, locusts found in nature were kept under close observation to notq 
how they were affected by changes in their general environment. , - 



3?fom 6bsetvation9 made during the last 6 years (viHe Table I), the fiictbV 
that was found to have the greatest influence on their life-economy was rain- 
fall. Breeding occurred only when there was rainfall suihcicnl to bring about 
a fairly deep penetration of moisture in sandy soils. In eases where locusts 
wore already fairly mature at the time of the occurrence of rain, eggs were laid 
almost immediately, while in other eases sex-maturation was apparently 
hastened thereby. 

As observed under semi-natural conditions, in the case of locusts in breed- 
ing cages kept in the open, the rate of development of tho embryos and of the 
growth of the hoppers quickened with tho rise of •temperature. The shortest 
period of' embryonal dcvclopmcut as* observed in cages under semi-natural 
conditions during the last four years at Pasni was days in mid-summer, 
and the longest was about 73 days during the winter period. The shortest 
duration of tho hopper period recorded under such semi-natural conditions 
was 31 days during summer. 

As to the number of generations passed through in a year, it was found that, 
under normal conditions, there was only one brood during the year on tho 
Pasni ‘Beks’. In a yent of rather protracted and heavy rainfall, as in 1933, 
when there were two heavy falls, the first in February and the second in April, 
two generations were noted to follow each other rapidly. At Pasni, breeding 
occurs usually only during tiio rains of the winter period, but summer breed- 
ing may also occur whenever there is considerable summer precipitation, 
as had liappened in 1930 and 1932. There was only sununer breeding in 1932, 
while in 1930 there was, presumably, both spring and summer breeding. ’ ’ 

In the Bajputana area, two successive generations have been noted during 
years of well-distributed monsoon rainfall, as had, for instance, happened 
recently in tho Bikaner area (1930). 

In order to determine tho number of generations that the locust might 
pass through during a year on the ‘rek’ areas of Pasni, provided the locust 
'were given the necessary conditions favourable for egg-laying and develop- 
ment such as moist soil and fresh food, successive broods were under observa- 
tion, during the last 4 years, in cages kept under semi-natural conditions in the 
open, and it was found that four successive generations could be produced within 
a period of 13 to 14 months. That such continuous breeding can actually take 
place under natural conditions at Pasni has been demonstrated by the records 
of tho occurrence of freshly hatched hoppers of the locust for over 9 months in 
the year, in certain special areas of the Pasni ‘Beks’, during years ofplcntiful 
rain&ll as in 1933 and 1935. •' ' ' 

During every period of breeding, field observations have. been made in all 
the areas of occunenco, as to the earliest time of appearance of first stage hoppers 
and of freshly fledged adults, and also as to the latest time 'of persistence of 
hoppers. 

3. Food Pr^crcnoc.— pbservations made in tho field have shown that tlio 
hoppers of the solilanj phase have definite profetonccs for certain food-plants, 
though in tho event of their non-availability they may take to other food-plants 
usually not much liked. On, tho 'Woslorn 'Beks’ of Mokran, Mamnd 
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•{Sclioltopium vndutatim) is tho plant most profmcd, Lut in its alscnoe, 
'Balibnr^ {Aerua javanioa), and 'Kulliohk’ (Cgperiis arenarias)xkTO taken. 
In iJho Eastern 'Rtte ’in tlio Lasbcla nica, ' Marrand * is scarce, and the plant 
most preferred is ‘ Kharzan ’ {Serioostcina jpauciflonim), -find next in the erder 
•of preforenco TroTOjdcnwjomni'cfl and certoin grasses. In the Sind-ltajputana 
area, tho plants most liked rrero Iniigc^cra cordifolia, Aerua javaniea (locally 
known os ‘Booh’), Tribulus Icrrcslris, Ct/perus ap. ; young 'Bharut’ grass 
{Cenohrus eaUiartieus), and ' Vishani ’ (Tephrosia sp.). 

JOkperiments on Food-proferonoos were oarried out to a certain extent in 
d932 at Fasni by Sr. K. B. Earandikar, and in 193G by Dr. M. L. Boonwal at 
Fasni and Mr. D. Il.Bhntia at Chochro. An account of these ^vill be included 
in the Annual Boport for 193C. 

4. Effect of the quality of food on Scx-tnaturation. — Experiments have 

InsOn in progress at Fasni since 1933, and at Ambngh since May 193G to test the 
elect of food on the sex-maturation of tho Locust. Tliey havcshtrvm that 
fresh, suoculent shoots of a food-plant have a definite stimulatory dlcctin 
Fastening sex-maturity, as compared withtho loaves of over-mature old branches 
and also that certain plants, such ns tender Jo^ra^, and tender Maizc^ 
■•Marrand’ {HeliolTopium unduhtum), and ‘Kullichk’ {Cypcrusarcnarius)aTe 
able to bring about sex-maturity much earlier than others. Ai Ambagh, 
"Eharzan’ (Scrieostoma) and ‘Booh’ (Acrua) appeared to give much better 
results than at Fasni. ' 

’Eho results in regard to Jowar and Maize may perhaps be of particular 
nignificance, since almost all oases of incipient outbrcalcs (thc‘ outbreakeentres'} 
wore assooiated with patches of cultivation, c^ecial^ of Jowari. 

5. JShythn o/Zocusl Actmly. — A fair amount of attention 'was paid during 
1933, 1934 and 1935 at Fasni in regard to observations on tills subject. A note 
on the observations mode so far ^vns prepared by Dr. Boonwal and was inoludod 
in tho Annual Boport for 1935. 

6. In the course of the various experiments in progress at Fasni, records 
.of tho duration of tho dilicrent stages at different seasons, the sex-xatios of the 
.hatdiings, the colour of tho hatching, the length of life of adults, the number of 
«gg-masscs laid by individnal females, otc., were made. During 193G, a 
oonsidcrablo amount of work was done on the development of tho eyo-stripcs 
.among tho hoppers. 

in.— Biovietbicai. Study of CoLtEcnoirs of Locusts. ' 

Collections of locusts mado, since 1931, by the locust survey atsS have 
been to a largo extent examined, and notes have been taken for each individual 
locust oxaminod in regard to (1) tho Elytron/Fcmur ratio, (2) the number of 
eyo-stripcs, (3) the colour of the l^d-wings, and (4) the genor^ colouration. 

1. Tho Biometrical Batios. — maldng a biometrical examination of 
spooimens otEohislooerca, reliance bos been placed mostly on ijhe Elytron/Femur 
ratio, as it appeared to be most expressive of tho phase oharactorisfios of tho 
Desert Locust. The other ratios employed in tho case of Xociiste migrtUoria, 
while useful in cases whore femora have been lost, uo not so expressive and ore 
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rather diffioult to Avork out flcouratcly, T}'pical forms of ' gregaria ’ collected 
from swarms found in 1981 have shown E/F ratios ranging from 2 *18 to 2-30, 
while typical ' solitaria ‘ sperimens developing from green hoppers on wild 
vegetation have sliorni ratios between 1-92 and 2 '00. Eatios of an inter- 
mediate character have often been met with among locusts of non-gregarious 
character found in the desert, and since the transition from typical gregaria 
to typical solitaria is quite gindual and complete, an arbitrary limit has 
been, for the sake of convenience, placed at 2*05 for solilaiia and at 2- 16 for 
gregaria, to mark off the intermediate or Iramdrns ratios, which would thus fall 
beWcen 2*06 and 2*15 (both inclusive). 

2. The Eye-stripes. — The discovery made by Air. Al. L. Roonwal in January 
1936, of the existence of two tj’pcs ofcye-stripcs in thcDcseitLocust has proved 
to bo a very significant character in the study of locust populations. Specimens 
collected from swarms have invariably been found to be })ossessed of C stripes, 
w'hilc typical extreme ‘solitaria’ bred in the deserts— especially the female 
ones, have mostly 7 stidpcs. The forms collected at the time of the great 
incursion of 1935 were found to have inostlj' six stripes, and the same was the 
case with the pink and yellow forms that migrated into the Pasni ‘ reks ’ in 
•May 1932. 

A study of the populations found at different parts of the year has shown 
that, as a rule more of the G-striped forms are produced in spring and summer 
in Alckran, wliile more of the T-striped ones arc generated in the Sind- 
Eajputana deserts during the ])rogreas of the monsoon. 

Wliile the c.vact 8ignific,uicc of the number of stripes is not yet clear, the 
available evidenoo may perhaps lead one to associate the number of tlic stripes 
w«ch the number of moults jiassed through in the liopper stage. 

3. Colour of the Hind-wings.- -Tlie colour of the hind-wings has been found 
to bo of much help in determining the approximate ape and state of development 
of the locust. Hyaline wings arc ehawterist ie of a recently fledged generation. 
A light yellow lingo is as.sumed in about a fortnight under normal conditions, 
and is generally expressive of the onset of ndoJesf ence, while a deep yellow would 
usually denote n stale of full maturity. In certain enses. the whole of the 
hind-wing assumes a light pink eolonr. while in other eases, the colouration is 
restricted to a distinct patch of light or deep mauve, blue or pink at the base of 
tbe wings. This lias been found to be cliaraeteristlcof forms undertaking long 
migrations in sunny weather. The develoinuent of the pink, blue or mauve 
colour woxild appear to be due to the pmlongtd e,\posure of the liiud-wings to 
the rays of the sun dining active flight, and Ibis assumption has been to a great 
extent confirmed by the resulta of ccitahi experiments, wliercin one of, the 
el 3 dita of locusts kept in cages in the open was cut. aivay so ns to keep tbe 
bind-wings of that side exposed to the son\s rays. In the rase of many of these, 
pinlr, mauve or blue was found to appear in vnrj'ing degrees of intensity on the 
exposed hind-wing. 

4. The Body Colouration. — General observation bus shown that, unless 

locusts happen to be in a state of migration, they tend ns a rule to assimilate 
the general colomation of their surroundings. Forms found in tlic desert usually 
assume bright stripes, which .servo to break the monotony of the ground-colour 
Aipssicar 0 
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of tlicii body nnd nssimilntc it to tlio light niid Rbadc of the stems of grasses or 
other plants found on the soil. A good many of the solitarj' locusts found 
among thick green vegetation in Rnjpntnua nnd Lnsheln in July-August ucic 
found to have developed patches of fairly bright green on their body and elytra. 
At a later stage, •when grasses had dried up, the j>re\ ulent gtnrrnl colouration 
of locusts was a hay-brown, f^pecinieiw fotiird on ‘tony toil •n'ere generally 
noted to po.ssess a dark brown colour. 

RTien tbc c^an 1 ination of all the available collcftlon of locusts of past 
years is completed, it is anticipated that a study of the results would yield 
valuable information in r cgnrd to the details of locust developments in the near 
past. 

TV.— Study of Ou> Rironns. 

During the last six years, all a\'ailablc records relating to locust ncthities 
in the past '\riUiin the areas of Bind, Baluchistan, Bajputnna nnd Bombay have 
been examined aiul extracts taken for study. As far as possible, rainfall data 
for various areas of N. W. India nliectcd by locusts have alro been collected 
for the post years. 

Tire information thus nccumnintcd has been studied as far as possible nnd 
the results may be considered tmder the followinc heads ; — 

(1) Locust activities within tbc Indian area dining the last cycle of 
1920-15131, (2) Correlations of Meteorological data witli recorded locust 
movements during 1920-1931, and (3) Locust devoloinnents of Tears prior to 
1920. 

(I) The Great Cycle of 1926-j!!>3J.—M\ available infonnntion relating to 
this cycle for the areas of Bind, Bajputann, Baluchistan nnd Western India 
States has been classified chronologically nnd tbc data concerning the movomenfs 
and activiries of locust swarms have been mapped month by month, and es far 
as possible correlated with available meteorological data for these years. Data 
in regard to tbc other areas of 2sorHi-Wcst India, fir., Punjab, North-West 
Frontier, United Provinces nnd Ccnnal India have been studied by Kbnu 
Bahadur Afral Hussain, 1. A. S., formerly Lociust Besenreh Entomologist to 
the Imperial Council (1930 — 1933). 

From the information gathered in regard to the areas of Rind, Baluchistan, 
Bajputana nnd Western India States, the following inferences may bo made. 

1. One of the centres from svhich the last great infestation of 192C-1931 
originated would appear to have been the pioslnco of Mcloran, the main factor 
that led to its development basing been tlib heavy ,snd widespread rainfall of 
January 1926 inducing extensive breeding of locusts on the coastal " rok ” 
breeding grounds and leading to their subsequent concentration in certain 
' outbreak ’ areas in the interior of Mckinn, such n« Kulnncb. The subject has 
been dealt with in some detail in a paper published in the Indian Jl. of Agri- 
cultural Science, III — part 5, October 1933 — “Mekran — Possibly tbc 
Country of Ori^ of tbo Great Locust Invasion of Sind in 1926 ”, 
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2. The initial coaccntrations produced in June from the ‘ outbreak centres ' 
in Krilanch — and probably also from similar sources ftuther west in Iranian 
Mckran— had x^resumably migrated during Juno, July and August probably 
partly as small swarms and iiaitly as individual locusts as had happened in 
1935, into Sind and llajinitana deserts. The very favourable rainfall of 1926 
monsoon had evidently served to induce rapid breeding and to brnig about the 
formation of the huge swarms, which spread south, west and north in the autmnn 
of 1920. 

3. The western swarms probably penetrated far into Persia and formed 
the main source of the infestation recorded in the spring months in the Persian 
area in 1927. 

4. During December 1926 and January 1927, swarms did not show much 
activity and probably over-wintcied urherever they were overtaken by cold 
weather. IVitliin In^an limits, the follou'ing areas, m., t3ie greater part of 
southern Baluchistan, parts of Sind, and south Punjab and the plain of 
Kachlii, evidently functioned as over-wintering areas. In February 1927, 
•the swarms became active again and laid eggs wherever rain had fallen. There 
was considerable egg-laying in Melcran, and from March onwards the swarms 
began to move gradually north and uoAh-cast into the uplands of Baluchistan, 
ultimately reaching the farthest and highest valleys, sirch as those of 
Quetta-Pishin and Toba Achakzai, in May. Considerable egg-laying occurred 
in these regions. 

5. Locusts of the new generation were ready to fly by May in the lower 
valleys and about a month later in the upland areas. The swarms gradually 
moved eastwards into Sind, Punjab and Bajputaua by Jimc-July. Breeding 
commenced in August after tlio fall of the monsoon rains in the desert areas of 
Thar-Parkar and Bajputana. 

G. The adults of the new generation wore ready to assume flight at the end 
of September and duriug October, and moved in general in a western direction 
into Baluchistan during November and December 1927. 

7. Over-wintering occurred in parts of Sind and southern Baluchistan, as 
in 1926. 

8. During the years 1928, 1923, 1930 and 1931, the activities of the swarms 
more or less resembled those of the year 1927. During the months — ^February 
to June, the swarms bred in the winter rainfall areas in Baluchistan, the 
volume of the breeding and the localities nifected, in particular years, being 
determmed by the amount and the distribution of rai^all in the different 
areas. Dming the months of May, June and July, a migration of the new 
geneiatiou of locusts tool: place from the places of breeding into Sind, Punjab and 
Kajputana. Duriug the monsoon months, summer breeding occurred in these 
areas wherever good rainfall was recorded, and the swarms that resulted 
therefrom flew either car hoards into Central India, or southwards into the 
KatiriaAvar States, or wedwaids into Baluchistan. 

9. Since the flights to the cast or to the south do not lead the locusts into 
regions where furcher breeding is passible these are of little consequence. It 
is the west-bound flights shat take them to regions where further multiplication 
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can take place and tlins help the infoatation to continue ftom one year to 
another. Tlio records show that westn'aid movements did occur dunng we 
Tears 1920, 1927, 1929 and 1931, and that the west-hound flights were parti- 
culnrly strong in 1929, while in regard to the ycara 1928 and 1930, thcio have 
been no indications of westward movements. 


10. The continnanco [of a loenst infestation, once it starts, would appear 
to he dependent on the ahilitj' of the locust swarms to trainJer themsems 
from areas of winter rainfall to those of summer mins, and mw, at tUe 
right time, so as to bo able to pa^s tlirougli two generations dunng the year, 
and its decline is probably to be attributed to ibe failure of mins in one or other 
of the breeding areas and the consequent failuro of breeding. ^ 


11. The decline of the last locust cycle is probably due to a combination 
of several imfovoumble factors. In spite of licavj’ multiplication in the summer 
of 1930, there was an absence of west-bound flights in tbe^uutunm of 1930, 
so that the swarms found in Baluclustan in the .spring of 1931 were of com- 
pnrotivcly small dimensions, end the spring breeding of 1931 svas, tbereforo, 
somewhat limited. Tliough the re.sulting pink swarms migmted into Sin(l| 
Punjab and RajpuUnn, m June- July, thcic was no brooding in Sind 
and Lnsbela, and except in the Rajputnnn area where* heasy rainfall svas 
followed by considomblo breeding, there was little multiplication even in 
Punjab and United Provinces. IVcatwaid flights oceurred in the autumn of 
1931, but owing to a total failure of winter and spring mins in 1932 in 
Baluchistan, locusts could not breed, with the result that the infestation 
practically came to an end. 


(11) Correlation of Meteorological Unto.— Some attention svas paid during 
1935 and 1930 to the correlation of meteorological factors with the recorded 
data of locust activities during the last great locust cycle. 

Pirst among the problems relating to locust movements is the detenni- 
nation of the factors that impel large bodic.« of locusts bred in a particular 
rain-bolt to fly large distances to reach a different region of rainfall for puqposcs 
of breeding. Apparently it would seem as if the swarms were nrigrating from 
a rone of low humidity in order to reach another of high moisture content, 
but it is soiucsrhat difficult to imagine hosv locusts could orient their flights to 
reach a region of higher humidity situated hundreds of miles away- 

■\Vhile examining the suirious daily meteorological data recorded in the 
Indian Daily Wenther Ilcports for different y enrs relating to tho areiw of summer 
and winter rainfall where locusts usually breed, it was noticed that, at the 
close of tho seasonal rains, there is often a sudden rise in temperature and 
a simultaneous fall in atmospheric humidity, generally accompanied by a 
change in tho seasonal direction of the winds. Some of these areas nsiially 
develop into zones of high saturation deficiency, in which owing to the hi§di 
soil surface temperatures and tho low liumidity, locusts npparentlj* find it 
difficult to live. Such dry hot areas arc found developing in low basins, such 
as those of Kliaron and Chngai in western Baluchistan and those of Bampur 
and Scistan in Iran, from May onwards. Drj' scorching winds generally 
firom a north-west direction arc, moreover, prevalent in these areas for nearly 
four monthB in tiie year. Along the coastal areas of Mcltran and Sind, on the 
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contraiy, tlie cool soutli-west breeze estabb’shes itself from April onwards, 
and in May- June it strengthens in velocity and duration and penetrates far 
inland in eastern Unluchibtau and north-west Tndia. In their efforts I .0 flee 
from the interior areas of intense aridity, the fi 3 ring locusts, sooner or later, 
reach the S. 'W. current and would appear to be carried by stages into the 
interior of north-west India, The progress of their flights apparently comes 
to an end only'*when they come into contact with the con<fltions of high 
‘atmospheric and soil humidit}’ brought about by the fall of monsoon rain- 
fall. 

Sinlilarly, in the Rajputana desert areas, soon after the south-west 
monsoon rvithdraws about the end of September or in October a period of bright 
and cloudless days follow.^, bringing about a sudden rise in temperature and 
a fall of humidity, .and causing the development of a zone of high saturation 
deficiency. Locu^s would appear to Ijike advantage of the prevailing wnnds 
at the time and flee from sueh conditions. If the south-west winds still persist, 
the locusts would be carried towirds the east or the north-east, and if 
north-west winds prevail, they would re.ich Kathiawar, and if north-east 
ivinds, which normall)' characterise the autumn period in the desert area, 
develop, u westward movement vrould ensue. Tho development of w’cst- 
bound Itiglds or their al).senee in particular years w’ould, thus, appear to depend 
on whether the usual change in the diicctiou of winds from the south-west 
to the north-east sel‘» in early or late in the autumn. 

Secondly, a great deal of ntteniion w'ns paid during 1936 to the study of 
the correlations of tins directions of xeconlCil locust movcmonls and the wind- 
directions noted in tho Indian Daily Weather Uoports. Tliis work was, how- 
ever, mueh hnndieappcd b}' the fact that in n good many eases the time of 
oocurronco of tlie flights is not Imown, while the wind-directions showTi in tlie 
Weather Reports are referable to oliservations made at 8 A. m. As is w'cll- 
know’ji, the winds noted in the afternoons may often bo totally difierent in 
direction from those noted in the mornings. Again, in many in.st.anccs, there 
arc no records of wind data for the places w’herc locust flights had actually 
occurred, and the jirobablcdirectionscanbciiiferrcdonly by studying the data 
for tho nearest recording .stiitions. Even making .allowance for all these 
various handicaps, it has been generally found that the fligbt-direetions arc 
rcmarlcttbly coincident with the wind^ircctions. Such a coincidence was 
specially noticeable in the case of certain flights rccordcKl in June-July 1930 
in the United Rrovinecs. During May and tho first lialf of June 1930, the 
movements were from west to east in accordance with the prevailing wind 
directions at the time and the swarms hud by June actually penetrated into 
Bilinr/ but by the .second fortnight of June, with the development of the 
monsoon cmrent from the Ray of Bengal, the direction of flights was reversed 
anddhc ciistern linlf of the United Provinces was clear of locusts by tho end 
of .Tul}^ 

Thirdly, in general, the orcuticuee of heavy oviposition was nlmost always 
to ho found to be correlated with he,avy raitiftill and an ahsonce of breeding 
vith the failure of scnsonnl rains. 

(Ill) LochsI Inr(moh9 prior to 1026. — ^A vast mass of data has been 
gathorej from all available sources, m linly se.ison reports published in tho 
(iazetles of various provinces and various Diaries and periodical reports. The 
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data have bcea classified chronologically after extraction, and have been 
cursorily studied. They await detailed examination and mopping, and 
correlation with meteorological data. 

Of the above, the data extracted from the Sind Official Gazette in regard 
to locust occurrence in Smdfrom 1872 onwards have aheady been carefully 
examined and correlated as far a& possible with the available data for Sind, 
Rajputana and Baluchistan A graph has been prepared, from w’hich it would 
bo seen that there have been m Sind, during the last 66 years, t.c., from 1869 
to the present time, 4 main cycles of locust infestation lasting 6 to 18 years, with 
mtervals lasting 4 to 7 years, and also that every year there had been flight-s 
of swarms from Baluchistan into Smd during May, June and July, w'hilc 
during the autumn the movements were in the reverse direction, i.c., from the 
desert areas in the east to the Baluchistan area to the west of Sind. With the 
valuable information collected in regard to the activities of locust i during the 
currentnon-locustpcriod,itshould be possible to reconstruct the past history 
of the previous invasions to a great extent. 

Data available for the Punjab from 1869 to 1923 (kindly supplied by the 
Punjab Government Entomologis ), and for Bombay from 1869 to 1931, and 
for Rajputana and Baluchistan from 1890 onwards, have been cursorily 
examined, but aw'ait a detailed study. 

Prom the data extracted for Bombay, information regaidmg the past 
activities of the Bombay Locust {Palanga succiveta) from 1870 to 1926 has 
become available for detailed study. 

V. — Some Pjiaotical Issues or the Present Work. 

In regard to the practical issues arising from the research work now’ in 
progress, the following statements may be made. 

1. With the present fidlor knowledge of locust migrations, and the 
migration routes, it would be possible, in the event of another infestation 
developing, to prognosticate with a fair degree of accuracy w’hore attacks of 
swarms might be expected, so as to enable the provinces concerned to be 
prepared for the invasion beforehand. 

2. Smeo swarms developed in Iran, and possibly even in Central Asia, 
may be expected utlimately to reach India during summer, and since aLo 
those bred in Smd and Rajputana deserts can reach southern Iran during the 
autumn and winrer months, the need of international co-operation for fighting 
the pest cannot be emphasized too strongly. 

3. In regard to the primary breeding grounds and the ’ outbreak centres ’, 
there is little doubt that a great many of them do occur within Iranian limits 
just as they occur in the Indian area. Since the solitary locusts also have 
been found to be able to migrate long distances, it is evident that there is an 
intimate connection between the India Desert aieas and the coastal ' reks ’ 
of British Mekran and Southern Iran. If, with the object of arresting the 
initial infestations and thus of nipping the evil in the bud, it is proposed to 
tackle the ‘ outbreak centres as they develop, the experience of 1935 would 
showthat, for a successful achievement of that end, an intimate co-operation 
of efiort is indispensable between >India and Iran. 

T. RAMOElAls'DBA RAO, 

" ' Locust Besearcli Entomologist, Karachi. 



Table showing ihe relation between amount of rainfall and Locust breeding. 
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Statement A.-I. 


Sind-Raifutana Area. 


No. 

Dutalion of Tour. 

Personnel touring. 

Districts visited. 

Routes folloivcd. 

1 

2nd to 18Ui Pc- 
ccmbor 1035. 

Mulkraj, Ficldman 

i Bikaner, P. ,Tai. 

, calmer, .Todh- 
pnr. 

Sonpalsnr, LunWansar, 
Knlnsar, Pugal, Jodha- 
sar, Bsrsilpur, Chnran- 
nnia, Nokh, Phalndi, 
Bnrmcr. 

2 

2nd to IStliPo- 
oombor 1935. 

BcokiKAndan, Field- 
man. 

B. •Tnisalmcr, 
Bahntvalpar, 
Jodhpur. 

Cliinnu, Rarliandirnla, 
Bijnot, Nawakot, 

Detavrar, Ahmedpur 

East, Pern Nanab, 
Phaloth. 

3 

6th to 16th Pc- 
ecnil)or 1035. 

Girdhori Lftl. Field- 
mnn. 

Tharporkor . . 

Narrnpnni, Knntio, 

Chcllnr, Mchar, 

Bhorreio. 

i 

Jlth to 1.1th Do- 
comber 1036. 

Aeantm, Fietdmnn. . 

Shoo 

SIiPo. 

5 

10th to 20th Po- 
crmlwr 1036. | 

] 

Mr. D. R. Blmtia 
and Mulk Rnj, Field- 
man. 

Mallani 

Uamoar, Utnrlai, Baitn. 

8 

ITth to 24th Pe- 
conibor 1036. 

Oirdhari Lai, Field- 
man. 

Tharpsrkar, Mal- 
lam. 

Chepur JCliosa, Gadra 
Road, Barmer, Khiaar. 

7 

11th to 10th Jniia- 

BI3’ 10.10. 

Mr, P. R. Bbatia 
and Oirdhari Lai 
Ficldman. 

Tharparkar . . 

1 Gadra Road, ICIiisar, 
CbacliTO, Chapur Kliosa, 
Gadm Road. 

8 

loth to 30th •TAnii- 
Aiy 1036 

Karayan Behan, 
Ficldman. 

1 Bikaner 

i 

1 

1 Udraaar, Punrosar, Lun- 
1 karansar, Motasiir, 

Rojn, Pugal, Bandra- 
' wnla, Bikaner. 

a 

10th to 2nth jAnn- 
Hiy 1030. 

1 Girdhari Lai, Field- 
1 man. 

Tlinrpnrknr . . 

Gadra, Kharri, Porno, 
Knntio, Chellar. 

10 

Oil) to 18th Fob- 
ruAij' 1030. 

jVrr. D. K. Bliatia . • 

1 

Jodhpur, E. Jui- 
saimer, Bikaner. 

Phalodi, Nokh, Sardar. 
shahr, Ratangarh, 

Bilmncr. 

11 

I2th to 28th Fob- 
mcry 1036. 

Dovki Nandnn, Field* 
man. 

Jai^almcr. Jodh- 
pur. 

Awai, Tarana, Sloliangarh, 
B.i<iaiipir, Sodlmkhor, 
ChAndaar. Silinr, Pha. 
lodi. 

12 

13th to 14th Feb- 
ruary 1936. 

Mohd. Taj, Ficldmnn 

Tharpiirkor . . 

Gadra Road, ICIiisar, 
Chaohro, 

13 

18th to 27th Feb- 
ruary 1930. 

Oirdhari Lnl, Field- 
man. 

Tlmrpultar . . j 

UnvAt-jo-tar, Gundi, 

R iwatsur, Gharnor, 


22jid February 
to Oth IfArch 
1030, 

Mr. Pr. R. Bhatia 
tvith Molkraj upto 
Clianior later Qir- 
dhari Lai, Field- 
man. 

Mallani, Xhnr. 
pnrkar. 

Balcta, Cliohtnn, Pedu- 
siir, Choriior, Cimekro, 
Chapiir Khosa, Gadra 
Road. 











No 


Duration of Tour. 


Personnel touring 


Districts \ intetl 


Poiitca folloued. 


16 20th February to Miilk Bn], Ficldinnn Mallani 

4th Mnreh 1030 

16 1st to 18th Mareh Narayan Bdian. Bikaner 

1036 Fieldman 


Ralnsnr. Nilsar Barmei 


Rnnsisni, Jaitpur, Hardn- 
unh, Rfinntsnr, Nohni, 
■Tahinsar, Rciii, Khunrn 
aar. 


17 6th to 11th March 

1936 

18 13th to 23rd 

March 1936 

10 24th March to 0th 
April 1936 


26 igthto26thMay 
1936. 

26 2nd to 24th June 
1036. 


27 2nd to 1 7th June 
1930. 


Girdhan liol. Field. Thnrparkar 


Shanti Sarup, Field Jaisalincr 


Feshnuon Singh, Bikaner 
Ficldmnii 


20 26th March to 4th 
(a) Apnl 1036 


20 3rd to 4th April 

(i) 1936 

21 6th to 26th Apnl 

1936. 


22 13th to 29th Apnl 
1030 


23 4th May to 4th 
June 1036. 


24 6th to 26th June 
1936. 


Dr. S Mukery, Mr Tliarparkar 
D. R Bliatin, Gir- 
dlinri Lai, Fieldmon 

Girdlian Lai, Fieldman Tlinrparkar .. 
Mnhd Taj, Fieldman Tlinrpnrknr 


Gadra, Fama 


Charamrnln, Bamilpur, 
Mrnknsnr, Gimsar 

\d«pr, Piinrnsar, Jamsar, 
Kalasar. Motigarh, 
Fngcl, Roiri, ^Inup 

gpth 

Gadra Rhad, Dalhi, 
rhnchio,Kaiitio Dninr- 
kot, CM or 


Kantio. 

Ohachro 


Bhoreclo, 


Mr. D. R. Bliatia Jodhpur, JaisiU 
and Derki Nandan mri 
Fieldman. 


Mr. D. R. Bliatm Baliaunlpiir. 
mth Devkinandan Dcra Ghnri 

upto Bikaner and Klmii, Bikaner 

Kara} an Behan 
after 

Girdhanlal, Fieldman Tliorpsrknr 


Derkinandan, Field- .Taisalmcr 
man. 

Mohd. Tnj, Fieldman Tliarporkai, Mai. 

lam 


Pcshaunri Singb, Bikaner 
Fieldman. 


Noopat-jo par, Kliol-ro- 
par, Gadra, Chapur 
Kliosn. Chachro 

Fhniodi. Nolth, Aw li, Tai 
ana,, Mohnngarh, 
Hnmiro, Dovikot, Bar- 
roer 

Samnsata, Dcra Oliazi 
Khan, Bikaner, Kalnsnr, 
Fucal, Rojri, Amipyarh, 
Koliar, Sahwa, Khin- 
waenr. Fsrdnrshahr. 

Cl ellnr, Mithi, Pilerte 
Smgalo, Dipio, Bhokno, 
I'lnnikot, binjoro Got, 
Chachro. 

Phalodi, Sidnn, Girasar, 
Kokh 

Ilaint jn tur, Gliorabari, 
Guiidi, Karli Bhon- 
! mana, Gurn, ?Ialpiira, 
Kinawri Bsrmcr, Bsi- 
tu Gadra 

Siijanrerli, 'Sandna, 
Jastnnar, Surpjra, Bika- 
ner, Fnnrasnr. Ud- 
ra'nr. 
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25 

29 

30 

31 

32 

32 

( 6 ) 

33 

31 

33 

30 

37 

37 

( 6 ) 

38 


Duration of Tour. 1 VctBonnrl touring. 



ttoutps followed 


3rd to 27tli .Tune ) .Slmnti •Sami), Ticld. Jnl'inlmcr, Joclh- Cljoyan, Lntbi, Mulano, 
1930. * man. pur. Vinjoni Rama, Khudi, 

I’inilia, Oum, Lnkba, 
Slur, Barmcr, Pbalodt. 

12th to 20th -Tune Jlnllvraj, I'leldman Kbairpiir .. Kot Diji, Porah, Tlinri, 
1030. .Vkro, Bhiria Road 


22nd Jiiiio to Ist 
July 1030. 

22nd to 2Sth June 
1030. 

21lhJuiiotu 4th 
July 1038. 


8rtl to ICth Jiilr 
1030. 


Iflt to 25th July 
1930. 


Mtilbraj, Firldmnn Bahawalpur 


Peshatrari Singh, 
Piridman. 

L.R.E., Mr.D.R. 
Sliatia, Glnllmri 
Lai, Picldman. 

Girdhnri lyal, Firfd- 
Rinn. 


Dcrkiuniidan, rirld* 
man. 


DiLanrr 


Thnrparkar 


Tharparknr 


Jaiiialnicr 


let to 23nd July Posbawari Singh, 
1030. Firldman, 


Otb to 17tb July ilr. D. R. Bhatia, 
1930. Mulkra], 

Ficldman. 


20th to 31st July Mulkraj, Ficldiuon 
1936. 

24fh July to 2nd L. R. £. Mr. D. R. 
August 1030 Bhntia, DoTLinan- 

dan upro Gira«-i.r. 

29th July to 13th Devkinandan, Field* 
August 1030. man. 


2nd to 13th August Gfnlhari Lai, Field* 
1030, man. 


Bikaner 


Ahmndpnr Hast, Dera. 
war, Cbacbran, Jnjjab. 
Abbosnu. 

Bhiiasnr, Bikam>ar, 
Adasar, Sardarahabr. 

Gadra, Dallii, Cbnchro, 
Cbellar, Mithi, Kawa- 
kot. 

Nnn.ikot, Dipio, Bbakno. 
labimknt. Sonalbo, 
Charhro. 


Giraaar, 

Bhrsilpur, 

Jolmrala, 

Bnhla, 

R imgarh, 


.Mnnkasnr, 
Ranjitpnr, 
Rahim aki. 

Xibrahi. 

Bhadosar, 


Kachhi (Kaliit) 
Oadu (Sind). 


Khairpur, Siik* 
kur. 

Jodlipur, D. Jai. 
salnier, Bikaner. 


E. Jniaalmer, 
Jodhpur. 


Thn^irknr, Jfal-t 
lani. I 


Jaisa liner. Mohnngnrh, 
TUrana, Aaiai, Kokh, 

SoupaNar, Lunkaransar, 
Raja’-ar, Motigarh, 
Piigal, Rojri, Aniip- 
gnrb, Sanipsar, Rai* 
smpli Nagar, Sri 
Gaiiga Xucar, Xohar, 
Sibatn, nuchauaa, 

Bellpat, Bhng, Sliikarpur 
(Kariii), Gntidaua, 
Dadu (Knehtii), 

Knttal, Dadu (Sind), 
Johi. 

Bhiria Ro id, Akro, Tliari. 
Sorali, 31nmro, Rohri. 

Plialodi, FTokb, Gitasar, 
Sri Knlay.atp, Sardar- 
8h.ahr, Ra'ttangarh. 

Giraaar, Mankaaar, 
Riirsilpur, Charannala, 
Kanaaar, Phalodi. 

Ilayatjo-tur, Gundi, 
Simd. Dhorimana, 
SnnaWra, Sarli, 

Banner. 
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No. 

Duratiou of Tour 

1 

Personnel touring 

Districts visited. 

1 

Routes foUoired. 

30 

14th August to 
4th Soptcinbpr 
1036 

3Ir D. It. Bhutia, 
(Girdhnri LbI npto 
Ciiaehro. Molid Ta] 
alter that) 

Sbco» Mnllani. 
Tharparkar 

Shoe, Chohtan, Dedusar, 
Charnor, Chachro, 

Khisar, Gadra, 

Barmcr. 

39 

{«) 

5th to 11th Scp' 
tcmbcr 1036 

Jlohd Tc}, TicH 

1 man 

Thnrparljir . . 

Gndra, Kharri, Parna, 
Ivantio 

40 

4th August to 

2nd Scptcinhcr 
1036 

I'eslinuari Singh. 
Fieldman. 

Bikaner 

Sonpilsar, Kamisar, 

Slahnjnn, Eiinkaransar, 
Knlasnr, Motigarh, 

Pugal, Amarpura, 

Motasratan. Gajnor, Sn 
Eolajatji, Nal, Bikaner, 
Knnasar, Napasar, 

Sajamiasi, Bombu, 

Siijangarh, Rattan- 
parh 

41 

17th August to 
7th Soptcmher 
1936 

Slianti Snrup. Field* 
man^ 

Jaii'iImci.eTodh- 

piir. 

Baru, Cho> an. Lathi, 
Pokaran, Untirala, 

Bamora, Oamn. 

Lohanat, ChiJa, 

Fhalodi 

42 

1st to 19th Sop- 
tombor 1036. 

Khushi Mnhd . 

Fieldman. 

Karachi, Bndii, 
Lorknna 

Jhimpir, Th.ino Bulo 
Klmn, Kotri, Behuan, 
Dadu, Join, Phnlji, Lar- 
kana, Ahil. Kamhar, 
Kararhi 

43 

3rd to 8th Sep- 
tumhor 1938. 

Mulkra], Fieldman 

Bahatralpiir . . 

AhmadpiirEast, Deraivar. 

41 

(o) 

0th to 10th Sop- 
tomber 1036 

Vr D R. Bhatie. 

L R E from Bika- 
ner, Devkinan- 
dan from Nokb to 
Kolayntj!, Nirajan 
Behan from Sardar- 
shahr to Bhntinda 

Jodhpur, E. Jai 
salmcr, Bika- 
ner, Fntinin 
State 

Phniodi, Nokli. Girasar, 
Sn Kolayatp, Bika- 
ner, Sardanhabr, 

Sonpalsar, Malkisar, 

Mnbajnn, Siiratgarh, 
Bbatinda. 

44 

(« 

12th September to 
13th October 

1036 

Borkinandm, Field- 
man (}lr. I). R. 
Bhatin also at 

Butu) 

Bikaner, E. Jiii- 
ealmer, Babn- 
unlpur, Deri 
Ghazi Khan. 
Jodhpur. 

Kola} atji, Gura, 

inknsar, Baiailpur, 
Rulnmpur, Dhnribut. 
hlitlira, Derail or, 

Ahmadpur East, Dora 
Ghari Khan, Barmcr, 
Baitu, Jodhpur, 

Osian, Laban at, Pha- 
lodi. 

44 

(s) 

20lh September to 
0th Octobei 

1930 

I^nrayan Behari, 
Fieldman. 

Fatiala State, 
Hi«sar, Biknnor, 

Bfaatindu, Raman, Bora 
Gudim, Sifsa, Rhattu, 
Adampur Mandi, Hu- 
sai. Sadulpur, Tchsil 
Bhadra, Nobar, Sahira, 
Buohau as 

45 

1.3th to 10th Sop. 
tombor 1036. 

irnlkzaj, Filedman 

Khairpiir . . | 

Bhiria Road, Ahro, Than, 
Sorah,* Kot Diji. 
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No. Duration of Tout. ( Pcn>onncl touring. I Districts visitctl. Routes followed. 


46 IGthSoptemliorto Molid Tnj, Ficldmau 
13th UctoboT 
1936. 


47 21st Septemhor to MulKraj, Ficldman 

12th Octolier 
1030. 

I 

48 l.Oth October to Kar.iynn Bohan ^(l<k 

10th Novomboi Mr. D. R. Blmtia 
1030. from 2nd October 

1030 (t.e., Mnlmjan 
to Hattangarh). 


49 loth October to Oinlhnrilal, Field- 
12th November man with Ml. D. R. 
1030. Bhntia from 17th — 

281h October 1930 
(t.c. Gadro to 
Umorkot). 

60 lOtli October to Shanti Snrup, Field* 

13th Novomlior man. 

1030. 


51 10th to 31et Octo- Mulkraj, Kieldman 
her 1030. 


62 5th to 12th Nor- Mnlkrj], Fieldman 
ember 1930. 


63 16th to 24th Nov- Mr. D.R. Bhatin 

ember 1036. and MuIIcrnj, Ficld- 

ninn. 

64 16th to 20tli Nor- Gtrdhnrilnl, Fiold- 

omber 1030. man. 

63 18th to 24tli Nov- Shnnti Samp, Piold- 
omber 1030 man. 

66 10 th to 27 th Nov- Narayan Bohari, 

ember 1030 Fieldman. 


Tharparkar . . Misrce Shah, Filo-jo-tur 
Viravoh, Jhangro, 
Tblamlcot, Bhakno, 
Dijilo, Singalo, Mithi, 
Chellor. 

Khniipur, S. Sorak, Bowato, Ratnahu, 
Jaisalmei Shco. Angsoi, Sanehoi, Wan- 
ki-Khui, Santrahu, 
Mayojlar, Serar, Lakka, 
Shco, Banner. 

Bikaner . . Rattongarh, Sujangarh, 
Sandvn, Jasrasar, 
Siirpura, Bikaner, 
Bnndraaalii, Sumsar, 
Piignl, Rojri, Anupgarh, 
Suratgarh, Mahajan, 
Lunkaransar, Malkisar, 
Sonpalsar, Sardar- 
shahr and Rattangarh. 

Tlmrparkar , . i Boimot, Qadra, Kbisar, 
j Chacliro, Kantio, 

Uuiarkot, Charkari, 
Chcllar, Mithi, Islam- 
kot, Brinalo, Cbaobro. 


iiS. Jaisalnicr .. Girasar, hlankosar, 
Barsilpur, Ranjitpur, 
Jolmiala, Rohiraala, 
Bahia, Sultana, Ram- 
garh, Blmdasar, Jaisal- 
mcr, Jfamira, Mohan- 
garli, Tarana, Awai, 
Noklt 

Mallaui . . Balcra, Cliobtan, Rabnsar, 
Dhoninana, Gura, 
Malpum. 

.. Baitu, Balotra, Makalsar, 

Jalor, Bliiiunal, Rani- 
aara. 

Jodhpur, E. Jai- Fbniodi, Nokh, Girasar, 
snlmar. Sidan. 


Tharparkar . . Chamor, Katahur, Khaice, 
Parna, Kantio, 

E. Jaisalmcr, Baru, Lathi, Pokaran, 
Joiihpnr. Pbalodi, Nokh. 

Bikanei . . Buohawas, Snhwa, Nohar, 
Chum. 
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Statfment A.-II. 
Mehan A^ea. 


Serial 

No. 

Duration of Tour 

1 

1 

1 PcTsonnol touring. 

Districts 

coscred. 

1 Foutes follotred. 

I 


Ptthtilan-Jivytni- 







Suntsar Arta 






1 

4tli to lOth 

rieldnian 

Mohd. 

Pishnkan Area 

Gwadar, 

/ 

Fishukan, 


Decombcr 193G 

Sharif. 



Jiwani, 

Gabd, 






Snntsar» G^^adar. 

2 

16th to 19th 

SuiTOJ 

Assistant 

Do. 

Gwadar, 

Akara, 


January 193C. 

21r. R. U. Butt and 


Kunar 

Chah, 



Ficldinnn 

Mohd. 


Fi«hukan, 

, JlWOIU, 



Sharif 



Gabd, 

Suntsar. 

3 

12th to 18th 

I'lcldman 

Mohd. 

Do. 

Gnadar, 

Fishukan, 


rehruBiy 1936 

Sharif 



Jinani^ 

Suntsar 

Gabd, 

4 

10th to 17th 

b'lcldman 

Mohd. 

Do 

Gwadar, 

Suntsar, 


Mnieh 1936. 

Shanf 



Gahd, 

Jiwani, 






1 Pishukan, Gwadar. 

G 

8th to 14th 

Ficldman 

Mohd. 

Do. 

Gwadar, 

Suntsar, 


Apnl 1936. 

Shanf 



Gabd, 

Jiwani, 






Fishnkan, 

Akara, 






Gwadar. 


6 

Tth to 12th May 

Ficldman 

Mohd. 

Do. 

Do. 



1036 

Shanf. 





7 

lOtli to 15tli June 

Ficldman 

Mohd. 

Do 

Gwadar, 

Akara, 


1936. 

Shanf 



Fishukan, 

Jiwani, 






Gabd, 

Suntsar, 






Gwadar. 


8 

0th to 12tfa July 

Fieldman 

Mohd. 

Do 

Do 



1030. 

TulTail. 





9 

7th to 11th 

Ficldman 

Mohd. 

Do. 

Gwadar, 

Suntsar, 


August 1036 

Tuffail 



Gabd, 

Jiwani, 






PifJiukan, Oundar 

10 

6th to 12th 

ricldmnn 

Mohd. 

Do 

' Do. 



Sriitcmbcr 1036. 

Tuffail 





11 

8th to I5th 

Pieldraaii 

Mohd. 

Do. 

Do 



October 1036 

Tuffnd 





12 

7th to 14th 

Ficldman 

Mohd. 

Do. 

Gwadar, 

Suntsar, 


NoTcmbcr 1936. 

Tuffail. 



Gabd, 

Kalatu, 






Jiwani, 

Ganz. ' 


Ormara^JialTnat 




Fishukan, Akara. 


Area, 






13 

eth to 25th 

Ficldman 

Abduc 

Ormara Area . . 

Fasni, 

Fumra, 


December 1030. 

Rahman. 



Gozeeboh, 

Kalmat, 






Zaty 

Kurmani, 






Ormnia, 

Maniji 






Naur, 

Finkalat, 






Had, Chad, Ormara 






Hill, Bosolc, Makola, 






Buzi, Fumra, Fasni, 

14 

14th to 31st 

Ficldman 

Abdur 

Do. 

Do. 



Januniy 1030. 

Fahman. 










f?OTinl 

Xo 

Duration of Tour. 

reraonncl louring. 

Districts 
cos cred. 

Knutea followed. 


Oniinm^Knltnat 

JrOT— 


• 


15 

« 

7th to 17Jh 
Vcbninry 1030. 

Survey Assiitanl 

Mr. it. U. Butt and 
Fieldmati AbJur 
nnhniau. 

OrmaiR Aiva 

Fnsni, Ilumro. 

banari Chah, Gum 
Chali, Kalniat, 

Mtiknla, Bii/i, 

Bnholc, Kurmaui, 

Kaiiilelak. Ormara, 
Pirikalat, Had, Cliad, 
Maniji Kaur, Ormara, 
and tiicneo by stea- 
mer to Pasni. 

1C 

loth to 2.'ith 
Mnrrh 1036. 

Ficldmnn Abdnr 

Bahmuii. 

Do. . . 

Pasni, Buinra, Gaao 
Cbali, Kalniat, 
Barsic, Zat, 

Ktirnmni, Ormuia, 
Maniji Kaur, 

Pinkaht, Had, 

Chad. Basole, MaLula, 
Bumro, Pasni. 

17 j 

13tli April to 
1st May 1036. 

Ficldman Abdnr 

Bahnian. 

Do. . . 

Do. 

IS 

14th to 20th 
May 1030. 

Ficldman Abdur 
JRahnian. 

Do. 

Do. 

19 

12th to 22iitl 
Juno 1030. 

Survey Assistant 

Mr. Boshid Ahmed 
and FicJdman 

Yaqub. 

Do. 

1 

j 

Pasni. Branyoli, 

Biimm, Gazfchuh, 
Kalmat, Ilczak, 

Zat Kurmani, 

Knndelak, Omiara, 
Pir'kclat, llitd, 

Chad, Ormara, 

Bnsolc, Mnkolo, 

Biizi, Bumta, 

Pasni. 

20 

10th to 26lh 
. July 1930. 

Pioldmau Bo»liambcr 
Ifiitli. 

Do. .. ' 

P.isin, Bimn, 

JCili’isl, 2i*, 

1 K.'.-'iiJiii. On 1 ii ■ 
Mu.iiji ivitur, H.t), 
Ciiaci, Piril.nhit, 

Basolc, Mukola, 

Kuinre. 

21 

12th to 2Cth 
August 1936. 

ricldmnn Basham- 
ber Kath. 

Do. 

Do. 

22 

17th Soptraihor 
to let Octolwr. 

Fieldmnn Basham- 
ber Xntb. 

Do. 

Do, 

23 

ISth OctoW to 
let ISfovonilx'r 1930 

Fieldman Bashnm- 
ber Nath. 

Do. 

Do. 

S4 

loth to 27th 
November 1030. 

Fieldman Basham, 
bu- Kath. 

Oo» • • 

Do. 


iI2o37C^K 
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\\ 

No 

1 1 

^ llaration of Tour. 

rcrtoimcl tonring. 

Distiicta. ^ 

co\ cred. 

Boutca folloired. 


Tvrhal^Panjijvr^ 
Kolvtr Jr/v?*, 





25 

1st to 7tli 

December 1035. 

ruldoian 

hlohd. 

Khuahi 

Fanjgnr, Billed# 

Fanjgiir, Khudahndan 
Iraf, Tliann Daragh. 
Bhnhrak, Kirk' 

Bulida, Turhat. 

so 

18th to 28111 
Dirembcr 103S. 

Aarintnnt Kntomo- 
IngKit Dt. Itoonual. 
lini 1 ty A*si>.tnnt 

(Mr. Reobid 

Ahmed) 

Kecli Area • « 

Faani, Ghulamnni 

Bent, Pidomk, 

Turbnt, Naiitnbnd. 

Bhashtnl, Xurbat, 

i’asni. 

27 

5fh to loth 
February 1036. 

PicMiuRn 

Mohcl. 

Khubhi 

1 

1 

Kcth, Bnicda, 
Paroin. 

! 

Turliat, Kasirabad, 

Tump, Aland, 

Aspikan, AVakai, 

Purchinan, Singisi, 

Banparom, Bnrau- 

luagh, Bultda, 

Turbat. 

28 

13 th Mnrrh to 
Ord April 1930. 

r 

1 

1 

1 

Fictdmon 

Mohd, 

i 

IShuahi 

Panjgur 

Sulfid&r 

i 

1 

Turbat, .Sami, 

Hoshnb, Bodkhan, 

Chnmbiir Kulat, 

Goalianak, Alrnran, 

Godri, Balcri, 

Mitlia Singh, 

Panjeur, Thana 

Daiaeh, Sbakiak, 

Biilcda, Xurbat. 

20 

l.’Sth to 30th 
April 1930. 

FieHmim 

STohd. 

Kliushi 

Kecb-Bulcda 

Tnrliat, Kneirabad, 

Tump, Mand, 

Aapikan, AVakiii, 

Purchinan, Siagibi, 
Ban Parom, Bardu* 
mngh, Bulcda^ 

Turbat 

30 

22nd hlav to 4th 

1 Juneim 

Fieldman 

Mohd. 

Khuahi 

Kech — ^Buleda 

Bo. 

31 

lltb to SSth 
June 1930. 

ricldinan 

Mohd. 

i 

Khushi 

1 Kolwn, Fnnj- 

guTrBuluda. 

Turbat, Sami, 

Uoehab, Bodklian, 

Chambarkalat, 
Goahanak, Aaaian, 

Goilfi, Salcn, 

IVinjgur, Tiiana 

Baragh,' Shakrak, 

Kirki, Bu eda, 

1 Turbat. 

82 

Sth ■ to 24th 
July 1930. 

Fieldman 

Singh. 

Kaurata 

Kech-Buleda 

1 Routca os in Tour 2th 







S9 


Prrinl 

Ko. 

Duration of Tour. 

Pertonncl touring. 

Distritls 

covered. 


Tiirlxtl-Pnnjgur- 
AViin— contd. 



33 

2S(b tTiino to 
SOth July 1030. 

Stmey A*>sistant, 
Air. llatbid Alimcd 
and IVldman Mohd. 
bhutif (ui part). 

Rhndi Knur, 
Turbat, Riiltda, 
Panigiir, IColnn 

34 

3rd to IMh 

Augiiat 1030. 

. 

r.oldman Kaurata 
Singh. 

Kolwa-Kccli. 

35 

t 

let to Stb 

August 1030. 

Fie’dmaii Mohd. 

Slianf. 

Panjgnr Arcs 

do 

IBtJi ' to Slat 
Aueu«-t 1036. 

rieMtnan Alohd. 

Sliatif. 

Ralfslinn Valley 

37 

27 th to' noth 

August 1030. 

Pifldman Kaurata 

Siiigh. 

Kolu ah . . 

3S 

27tli August to 
28th Septcinbi r. 

Smsey AF'Wtnnt, 
Sir. Itashid Aiirord 
and riridinan Nnu- 
rata Siugh from 
Tloaliab. 

Kolun, Krcli, 
Paiom, Riihda 

30 

lat to 23rd 
Soptetnber 1030. 

Firldmnn Mohd. 

Slianf. 

rnnjgnf, Bnlgnt- 
(ar, Koluah. 

. 



1 


/I 


Ronlcq followed. 


Pflwi, GbiilamAni 
Bi nt, Piclnrnk, 

'I'lirbat, Langknhur, 
TSuh da. JCirk;, 

Skakrak, Tlimia 
Diiingh, Panjfpir, 
.Ion, Godri, 

Awiinn, Go<iliniijk, 
Cliambar Knlat, 
Rodkhnn, IIo'b<ib, 
hamt, Turbnt, 

I’jdarak, Pami 

Turliat, Rami, 

Tlosliab, Bodkhan, 
Ho^lMb, ITirok, 
Turbat, XaMrnbari, 
Rba'shtal, Tnrbak 

Ponjgiir, Sor-Ap, 
bchp.iran. Gar, 
Raragh-i-Daf, 
Rbnhiii'; Kalat, 
Panjgar, 

Panjgnr, Kangi* 

chah, P)ssi, Nagi- 
Kalat. PiMi, 

Kiingiohah, Panjeua. 

Turbat, Patni, Hoilmb 
(and thenro \nth 
SiirvT}' A'-*iistant in 
Kick and Biilcda). 

Po-^ni, Zabriknbur, 
Knhuri Knntlak, 
Kiirodii 'Dat. Hoshab 
Kodklian, Hiwbab, 
Rnroi, Turbat 

Xaairabad, Kncles 
Tump, Maud 

lapiknn, Wakai 
Kumhi-Knlag, Zaidi 
Pdtnm, Gar 

I)i7.-Parom, Sliin/ii, 
Kahg, Biileda 
Turbat, Piclaiafc^ 
Ghularaaat Dent 
Patni. 

Panignr, For-.\p, Gar, 
Xljirasbd-Daf, Xiaditi 
Sbalibar,. Piticnr, 
Tdhb, Ma/arichah, 
lloshab, Rod khan. 
Hor Kalat, Cbnntlair 
Kalat, Goahonak, 
Awaran, Godii, 
Salert, Mitha 

RinnU, Panjgur. 
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i 


Fermi 

No Duration of Tour. 


Turbat Pimjgur- 
Nofua— conoid 

40 Ist to 7t]i rioldman fdolid. 
October 1030. bharif. 


41 5tb to lOtb TicWmon Kaurota 

Ortober 1930. Singb. 

42 (a) loth to 20tb ru-Mmnn Slismaul 

October 1030. Ilno^an. 

43 let to I2th I'loldmnn Sbamwl 

No^ ember 1030. llnssim. 

Kttlanrh-Da^hi 

Atea 

44 2ntli Deceniber ricldmnn Khusbi 

lOII to 20th Muhd. 

January 1030. 


45 8th January' to Furvev AMiatant 

24tli Jnnuao l«3<i K 


Loe. Net. rntome- 
logiat Aa-ustnnt 
Unt. Dr. Itoonnal, 
Fur\t,\ Aesutaiit 
K. U.Bntt. 


ricldnian Ah Haider 


Sntacy A^istnnt 
Mr. R. Tl. Butt. 

Amatant Hntamo- 
logist Dr. M. !>. 
Roonual. 

Surrey ARsiaiant 
Mr. K.Xl. Butt and 
rielilninu All 
Haider. 


40 23rd rebruatA to 1 
I 4tli March 1038. 


47 lOtli March to 0th 

April 1030, 

48 30th March to { 

lal April 1030. 

48 (a) 5th to 10th 

Apnl 1936. 


40 ISth April to 6lh 
May 1036. 


Pcraonnol touring. 


Distrlfts 

cpTeied. 

Fanjgor-GarArca 

Kcch 

Kodez Area . . 
Kteh Valley .. 

ICnIaiich-Dasht 


Knlaiicli-nTsht 


Kuinnch-Daaht, 

Kcib. 

Kulam h-Doaht 

Knndaaolo 

Kandasolo 

Kulnneh-Dasht, 

Gnador. 


Routoo follovicd. 


Pnnjgiir, Sor-Ap, Gar, 
Daragh-i-Daf, Dozht 
Shahbaz, Pnnjgur 

Turbat, 6ami, Hoahab, 
Sami, Turbat. 

Turbat, Nasirabad, 
Sliaahtnl, Turbat. 

Turbat, Nasirabad, 
Sliashtal, Tump, 
Nasirabad, Turbat. 


Pasni, Kandasolc, 
CliuUen, Saur Knur, 
Kappnr, Ban, Kuhak, 
Bishiili, 2arcn Biig, 
Suntsar, Shalijangi* 
Knlat, Kuntdar, 
Kiihnk. Ban. Nokbur, 
Fardosht, Ghulamani 
Bint, Pasni. 

Pasni, Chaknli, 

Kniidnsolc, Clmkin, 
Knppar, Guadnr, 
Fuiitsar, Zarcnbiig, 
Kuddnn. Ban, 

Nokbur, Pasni. 

Pasni, Sardokht, 
Nokbur, Ban, 

Kuddnn, Daren, 
.Shashtnl, Nasirabad, 
Nodez, Turbat, 
Pidarnk, Ghulamani 
Bint, Pasni. 

Routes as in Tour No. 

44. 

Chaknli, Kandasolt 
and Pasni. 

Kandasolo, Chakin ond 
Pusm. 


Pasni, Sardasht, 

Nokbur, Ban, Kiiddcn, 
Kuntdar, ^ahjang, 
Knlat, Zarenbugi 
Hosadi, Shull, 

Suntsar, Gwadar, 
Nignor, Eappar, 
Kandasolc, Patju. 





fil 


f?"rM 

No 

Duration of Tour* 

} 

F^^rsoimcl louring. 

D’lti ieU 
covered. 

1 

BoutC'; followed. 


Evhnph-Dn^hi ] 

j 





50 

14tb to 2Sml 
Stay 1930. 

ruhltnan Ali Haider 

% 

Kulaneh 

Pntni, Clinhuli, 

K.indAaole, Chuhin, 

Kappar, Hon, 

NoKhur, Fardoitlit, 

Piietii. 

£I 

21 't May to 2n<l 1 
Juno 19.16. 1 

1 

Survey A(»i<tlaul 
Mr. ttn'hid Ahmed 

1 

1 i 

1 : 

Kiilnnih-lvcLh 

1 

(luBcInr, Knn'ot, 

Kippar, Katidn««>le, 
CliM.iili, J'aini 

tlhtilunnni lient, 

pKliimU, Tilth It, 

Xoairiil sd, SImshlal, 
and hnel, to Turbat 
tuul Pll»tll. 

6-i 

flth to 13th 
June 1030. 

Hcldman 

Tuflnil. 

Mohd. 

ICulanrh>l>u>tit 

Pnmii, Ksndn'oie, 

Knru nt, Dan. Knhnk, 
Kiki, TMimg, 


23rfl .Tnly to Olli 
jltlgtiHt 1930. 

Fietilmnn 
Has* m. 

Sham.nl 

Kntnneb>I)ai>Iit 

Bonte fnlliroid lui in 

I Tour Xt>. 4 1. 

r>4 

29ll» AupuM to 

I lUi Soptcrabor 
1030. 

I'leldumu 

Hanaan. 

Sham>>ul 

Do. 

: llimtenii in Tour No. 
•11. 

Cl 

10th to 2.1th 
Octolior 1030. 

FieWman 

irii««ain. 

SInfihla>{ 

Do, 

Houle na in Tour 

No. 44. 

CG 1 

OtU to 20(h 
NovcmlHr 1030. 

Fieldmnn 

llu^'iiiii. 

Mnehtaq 

Do. 

lloute aa in Tour 
No. 41, 








Serial No. 
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Statement A.-III. 
Lasbela Area. 








Scriiit Ko. 


Duration of Tour. 


Porsonnol touring. 


Divliirtf. 


Itoutcu followod. 


IJtsyol Ana—^ontd, 


lO 3rtl to 30th August 
193C. 


11 Sth to 24tb October 
1030. 


IS Kith to S7th Xot cm- 
bar l(f30. 


Ficldman Dinanatb 


Hmgol 

area. 


Jji'arl. Slieil.hmj, Khautlouari, 
Knn Ilnrnr, Pohr, Bnngal, 
Dt\ n, Hingol, Kuncl, 
Cl).iniiragup, Nnkhctn, Liari, 
Banodi, Utlinl, Amlingb. 


Ficldman Md. Sbafi 


Do. 


lAiii, Sbril.hraj, Khandwari, 
Kan Barar. Fohr, .Sangal. 
Dc\'ti, Kiind. Hingoh Cliiind- 
mgup, Nnbhotrj, Linri, 
Khnirnri Kadi, Utbal, Kan- 
trn Kadli Ambagh. 


Ficldman Md. Sbafi 


Do. 


Snmi Fir, Linn. SllciUir.ij, 
Kbnndcunri, Knn Bnrnr, 
S.mgAr. Del n, ICund, 
Olmiulmgu]), KnUictri, Liuti, 
AuilMigh. 








STATESfENT-B-l (1% 

Details of Locust Findings in Sind-Rajputana Desert Area. 
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Statement B-I (1)— 

Sind-Rajputana Areas. 
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STAXnMKJT 0.-T- 

7fcsu/M 0 / ItUensite Surv^js on Fatni Rekt. 


74 




l(Mt green hoppers of I to IV ntages found in 
Special Areas. The fall in locust popula- 
tion is presumably duo to tbo dying off of 
the old acncration forms, but nossiblv 



Population loir. 
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Statement C.-II. 

Results of Intensive Surveys on Gtcadar Reks. 
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Statement C.-III. 

Besults of Intensive Surveys for December 1935 to November 1936 on Anbagb-Sonmiani-NaTtakliarrari Beks. 
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Remarks. 





Decrease in Population po^isibl/ 
duo to emigration. 

Pome had red mites on iringa. 
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Statemejtt C.-IV. 

Results of Intensive Suncys—December 1935 to November 1936~Chachro Outp>sL 
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Statement C.-VI. 

Results of Intensive Surveys — Decimber 1933 to November 1930 — Sardarsliahr Outpost. 
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Statijmcnt T). 


Details of Mm'ctnei*ls of the Locust SescarcJi Eviomologist (hnwg J930. 


Scrinl 

No. 

HonUi. 

Duration of Vwit. 

Farticulnni and purpose. 

1 

2 

1 

Joimary 

Fcbntary-Minrh 

14th to 2otli Jnnuniy . . 

Kith rphiiittty to lOth 
^laroh. 

To attend the Meeting of the Loeiist 
Uonimilteo at Xea Delhi on 20lli 
and 21 "t Jonimiy* 

Periodital \i>"it to I'osni; and a tour 
in the mil nor of Mekmn to e\nmino 
tlie nrein of incipient *raiiiniiiig 
(23rd I'obruniy to 4th Mnich). 

3 

.April 

30th April . . 

Perioilieal inspection i isil to Amhagh. 

4 

Mny-Jiino 

24th May to (Ith Jiuio . . 

IVriodie.il inspertion visit to Pnsni. 

fi 

.Inno . . 

IdthiTiiiio .. .. 

Inspection visit to Amhagh. 

U 

7 

» 

Juno-July 

JuIy>August .. 

1 

1 

1 

3ifh Jtiiio to 4th July . . 

22n(I July to 4th Aiigoat 

Inspection thil to Oiniliro Outpoaf 
and ft tour in the Thar area in Mithi 

Tq- 

Inspection of tho office of the Assiat. 
ant nt Uarinur and of Xokh and 
KirdoDlmlir Ontjiosts end a tour 
in the interior areas of Jaisalmcr 
ond Bil nnerblntcs. 

8 

Aiiga5l 

dth to lOtli AugiiH .. i 

Iiispeition of Pnsnl Ptatimi. 

0 

SoptewlKT • . j 

lull to 21«l Sqitombor ^ 

Insjiettion of Pardar-halir Outpost 
and a tour of miriey in tlie interior 
of tJie llihaner area to note tho 
ellert of tlio reivnt heavy rams on 
Locust breeding. 

JO 

11 

Okiolicr 

NovomlxT . . 

4th to 20lh Octolier 

7th Novomlior 

IVriodienl iuspeetion of Tasni Station. 
Kvariination of the rasnlts of pre- 
tioii" jeirs. 

IViiodirnl tj'it to Anibaph Station. 

12 

Dtccinlnr 

2n(l DcicmlxT 

A'lait to Amhagh Ixicusl Be ft arch 
station to show (bo iiork in progresa 
ami ,)Imi the nature of tlit liwtist 
hitfding grounds to .Sir .Tohii 
Bosk 11. 0 IJ.IL, IMI.R, IJvicrt 

•Sihntifir Adiirer to the Jmiierial 
Council of Agriciiltiir'il Itcseiireh. 

1 

Nobruftiy . . 

Vtiitg jmtd by the Aetsl- 
ant KntonuAogi'-l, 

Knrarhi (/tr. S. Jfu- 
Ihrrji) during the 
ytar. 

lOth — 12th rohrooty . . 

Visit to Amhagh Station. 

2 

Mareli'April <. 

2(lth March to Srd April 

Inspocl ion of Cliaohro Outpost and visit 
to tlio Desert artas in tlio vicinity. 

3 

Absnst 

J 

20lb August .. 

Visit of ins][icction to Atnbngh. 







Stathsient E.-l. 
ainfallDatafor 1936. 
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iJtal&om December 1935 5-41 S-OO 3-oa 4'23 3-80 6- 10 4'70 2-07 4-00 7-59 7-01 20-09 0-22 

to Kbvember 1930. “P*® • 
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Statement No. 

Monthly Lata in regard to various Meteorological Observations taken at Amhagh 
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Statement No. 
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AvsngafocUiayeat .. 20-60 ±7-9 38-0 H-J 05 0 ±20 9 20 8 U 2 7 OS' 

Total 
R tiufall. 
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Statement No. F.-V. 

Monthly Data in regard to various Meteorological Observations taken at the Observation Post, Sardarshahr during a period 
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Probably ono eggnuss only. 

Do. 

Pcmalo kept on fresh murmnd 
for a week leforo setting up 
the experiment ; discon- 
tinued after ono cgg-Iaying. 

Died on 24th September 1035. 

Killed by 0 centipede on 11th 
October 1935, Ovaries 

not dissected out. 

Died on 18th October 1935; 

Ovaries half mature. 

Died on 30th August 1036. 

Died on 30th September 1035. 

Pound missing : 16th Septem- 
ber 1035. 
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g.e'l 
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• • • e o 

• • • i** h* 
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O 19 • 

19 00 • 

•fife. 
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Ot 
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1 

Length 
of penod 
ofSex- 
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^ ^ ^ > I 

M OO ^ o ^ 
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P P O O D D 
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«M 
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§,• 

.il 
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Old Ituirond . . 

Do. 

Do. 

Do. 

Do. 

Do. 

Avoiugo 

Old Murrand 

Wotted. 

Do. 

Do. 




























Do, .. I 0., .. I 22-Vm .. I o-ts: .. l is i IS-X .. i 62 l 1 I 62 [ Died on 13th October 1935. 
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Statement G.-II. 

Experiments on the influence of the quality of food, o» the Sex-Maturity of Schistocerca. 
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Over I » . I 98 I Died on 16th January^ 1936. 
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Statement G.-III. 

Experiments on ike influence of the quahty of food on the Sex-Maturity of Schistocerca. 

1!)36 Summer Season. 
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Statement G.-IV. 

Experiments on the influence of the quality of food on sex-maturity of Sckisiotxiea 

at ^Imbagh. 





1 

First ftppwvrftuco 
of ytUOIP 

First oyipositiOQ 


pATtiaolAT* of Food. 


Data of 
, rmal 
moult 

Date. 

Time 

taken 

in 

(dnjs) 

Date 

Length 

of 

period 

of 

Sex 
hto- 
turity 
(in da>3). 

1 Ocncral Bemarks. 

Fresh Khoi /an . 

Do 

(1) 

(2) 

203S 
22-10 30 

28-10 30 

Avtunn See 
8 1-30 

78 

baoh 

1 

Di'xl on 22Qd Fob 
Tuaty 1036 

Died on 24(h Feb- 
ruary 1030. Tcl- 
lovr colour had not 
appeared. 

Atliukc 

•• 

• 


7B . 

. 

.. 


Fresli Dahboor , 

Do 

(3) 

<4) 

13-10 35 

30-10 35 

U 11-35 

281-30 

30 

89 

28-11-30 

120 

Found missing on 
, 24ih Ko\ ember 

1036 

Discontmned after 
Grst oviposition. 

Avcmge 

• 

■ 

• 

60 

. 

120 


rnshVaznag .. 

(0) 

21-10^ 





Bothmftlehnd fem&Io 
derdoped dark 

pink, colour in 
norly nnd mnn 
2Inlo nto up Uic 
frmnic on 2iid 
Not ember 1036 




Summer Staeon 293i 

J 



rrcahKhATrnn «• 

W 

10-6 30 

26 0 30 

16 

23-0-30 

1 44 

O Died on 9th July 
■^1036. 

Do 

(7> 

27-li.30 

10630 

20 

•• 

.. 

^ escaped while 
feeding 

Do 

(8) 

10 0 30 

1 

1 

noted 

14-7-30 

26 

Discontinncd after 
IstOMposiUon. 

Avemgr • , 

•• 

-• 


18 

-- 

36 


Semidty Kbazran 

(8) 

27-6^8 





Fink colour derclop- 
cd on the body: 
Sf. ate up the male 
on Jurat then 

it also died on 8th 
June. 

bmhJSaUltooT .« 

(10) 

10 0-30 

20-6-30 

IG 

23-7-30 

74 

Discontinued after 
Ut oviposition. 

Do 

(11) 

18-0 30 

Kotsot 

cd. 

16-7 30 

27 


Arerngc 

•• 

■ 

-• 

16 

•• 

BO 
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Statement 6.-IV — tontd. 




1 

( 


rirstup] ertmner 
of ^^llou in 

'RlUgB 

Fint oviposition. 


i’ArticuInn of ToihI 

Cage 

.No 

D ita of 

Yiiul 

moult. 

Halo, 

litno 

1 till en 
(in dwB) 

1 

Date 

i 

1 

1 

Length 

of 

period 

of 

Sox 
Ma- 
turitj 
(m day.) 

Donemi Itemerkb 




Summer 

Sta»cn 

1036. 



Frosh Mn/sng 

(U) 

10 5 30 


1 1 

i 


! 

]1od> found pink, 
uiiiga nko Ucanic 
pink on 4lli June, 
^ditd on 4th 
JuIt. 

no 

(la) 

27 C 'tfi 

1 

1 

• * 

* 

Wingi fonticl pink 
on 2Hh 

DiBomtinnpt) on 
L’Oth «hinc 

Do 

(14) 

IS 0 3(> 

•• 

• 

• 


dml on 28th June 
im 

JouariSccdlinK 

nn<lLc\>P' 

(15) 

10 r> .10 

1 

; 1 

1 1 

1 1 

1 

7 

1 

1 

R A:t(> 

1 

1 

20 

^ dfed on SDtIi June 
rgga bud on 23rd 
.luiir and 28th 
June 

Do, 

(10) 

IS DIO 

1 

Not notpd 

1 

II 7-30 

m 


A>otagp . 

• • 

.. 

.. i 

1 7 

•• 

26 





/ItiOfmn Season ZOJ* 

1 

C 

■ 


Vonr Younff Tfrah 
}Oinmn. 

(17) 

21 0 30 

lO-IO-Sb 

31 

• 

H 

Under olwen at ion. 


•• 


• • 

SI 

•• 

S 


Coupirolivily Old 
Eniuran 

(18) 

2i.o.:io 

10-10 30 

10 

2 11-30 

' 30 , 

Still under oligrrra- 
tion. 

A\cni;;o 



-< 

10 

- 

30 


TrcshMaroung «• 

llO) 

34-0-30 

j 

■ 

•• 

■ 

9 Died on Sth Oc- 
tober 1130, under 

oheenatlon. 

Avctagt 



.. 

ma 

•• 

s 


Treih Murrand , . 

(20) 

30-0-30 

10-1030 

35 

I » 

■ 

Under obeorvation. 

Average 

•• 

■■ 

•• 

25 


• « 

1 
































































2-10.30 1 2*651 19 I 0*1311 1*600 14 Died before egg-laying . . 21-10.36 
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Statement H.-I. 
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STATEMENT 


Showing the results of rearings of Hoppers fed on different food-phnts at Ambogh 

(Mk,B.N. 


FooJ F'oni. 

Gigr 

PKr 

ot 

i l)Mr 
oil 

1 mniiU 

So of 

In 

rirly 

n 

i>»i( 

etn 

motiU 

Strfpi 4 In 

In writ* 
111 ntnp 

rtndfr Klinmn i. .* 

At 

:o 1 so 

.. 



, , 


A2 

ISS.1C 

.. 

.8 

.. 

.. 


AS 

n-n 3fl 

210,30 

.. 

.. 

.. 


A-* 

J07J8 

1 8 in 

.. 

27.830 

.. 


AS 

3 SO*. 

13 8 30 

. 

2930 

.. 


AO 

130 30 

20 nc*. 

n 

20-9410 

3 


A.7 

13«3C 

21 » 30 

f> 

27.930 

3 


A« 

13031 

3011-iC 

• 

7.10-311 

3 


AO 

.•30 30 

Mo-na 

A 

9 1030 

3 


A 10 

10 10 30 

27.1(130 

It 

3 1130 

n 


A-ll 

101030 

23-10 30 

It 

31.1030 



At! 

IMOSO 


A 

211410 

7 

Oorai>ir«tif<l» OM KkSfMn 

IVI 

!OiM 

• 


Kotn 

e(t^ 


ni 

174130 

20 030 

. 

IV> 

•' 


ns 

17 03(1 

210 30 

.. 

Da. 

.. 


)M 

3.7 30 

10-7-50 


10 730 



IM 


3 MO 

.. 

0 830 

. 


no 

130 30 

23 '1 30 

It 

S-lPin 

3 


117 


2 10 3’ 

A 

91030 

3 


»f 

3303(1 

3 IP 30 

It 

12-1D4IS 

3 

hboo'«ofMurr«nd 

C-l 


M-OIO 

A 

27 9,30 

3 


C-: 

13030 


n 

20 0 30 

3 


C-3 

23 0 10 

2 10 50 

A 

10-1030 

3 


C4 

S3SS0 

30330 

» 

7-1030 

3 


C-B 

20 0,30 

S.I0 3C 

2 

10.10410 

3 


C.6 

10.1030 


It 

2-11 30 

3 


C-7 

10.1030 

211038 

n 

S-IMO 

3 


0.8 

10.10,30 

23-1030 

t 

30-10410 

3 
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with notes m the development of cyestripcs fn Hoppers. 

Hatra.) 


t>itc 

of exlrA IX 
moult. 

filnpn 

in 

ffltlv 
Min III 
4tn|>c 

Dalf fl( 
111 
moult 

Stnpnln 
c.irlj IV 

«URC. 

Uatr of 
IV 
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STATESffiNT 

Shotviiuj the results of rearittgs o/HoppcM Jed w diffrreut fooiUfilants at Ambogh 

(Jin. R.K 
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H-IL 


with notes oti the development of eyestripes in Hoppers, 

Batra.) 


Date 

of cxtr^ II 
moult. 

Stnpea 

in 

curly 
extra III 
stage. 

Dato of 

ni 

moult. 



Stnpea in 
catIv V 

StftCC 

Dato of 

V 

moult. 

btripes in 
early 
adult 
stage 

Total 

larral 

penod 

Not 

noted. 



-- 

-- 

21-0-30 

21-0-30 

•• 

31 

• • 


8-7-30 

•• 

9-7-30 

-- 

18-7-30 

-• 

31 

. . 


4-7-30 


9-7-30 

.. 

19 7-30 

.. 

32 

.. 


24-7-30 

. 

31-7-30 

.4 

11-8-30 

.. 

30 

.. 


12 8-30 


19-8-30 

.. 

29 8-38 


34 

.. 


2I-8-3G 


4 0-30 

.. 

10 0 30 


43 

.. 

.4 

29-0 30 

i 

b-10 30 

0 

18-10-30 

0 

36 



30-9 30 

4 

7-10-30 

0 

10-10 30 

0 

30 

.e 

.. 

13-10-30 

4 

21-10 30 

6 

9-11-30 

0 

47 

.. 


12-10-30 

4 

19-10 30 

0 

30-10-30 

0 

37 

. , 


2-11-30 

4 

23-11-38 

0 

11-12-30 

0 

60 



lb 11-30 

4 

27-11-10 

0 

13-12-30 

0 

68 

• 

• * 

8-11*36 

4 

18-11 30 

6 

3-12-30 

8 

48 


• • 


«• 

.. 

• 

0-0-30 

. . 

40 

.. 

.. 

10-7-30 

.. 

26.7-.10 


2-0-30 

.. 

40 

.. 

.. 

17-8-30 

• • 

20-8 30 


9-9-30 


46 

.. 

.. 

22-9-30 

.. 

4-10 30 

.* 

10-10-30 

.• 

77 

0.10-36 

4 

18-10 30 

fi 

30-10-30 

0 

20-11-30 

7 

08 

I4-10.3G 

4 

M-10-3G 

6 

S-11-3D 

0 

27-11-30 

7 

76 

20-10.3G 

4 

4-11-30 

6 

, 19-11-30 

0 

8-12-30 

7 

76 


•• 

20-10-30 

4 

14-11-30 

6 

3-12-30 

0 

08 

•• 


•• 

-- 


-• 

• • 

• • 

•- 

•• 


•• 

" 

• « 


•• 

•• 

•- 

•• 




•- 

•• 

” 

•• 

•• 

•• 

•• 

•• 


-• 

" 

" 

” 

•• 

e-11-30 

4 

Found n 

issbg on 11 

-11-30 


•• 

•• 

- 

.. 

.. 

4-12-30 

4 

.* 

•• 

.. 

Under obserration 

• ■ 

• • 

28-11-30 

4 

• • 

* 

* 

Do. 
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Stathment 1I.-III. 

The Walrr-Conlrnl of Pknte m Food HrpenmrnU at Paeni, 


of Atrr Content in owU I'lmt 
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fiS>« 

81 4 

77'« 



4 
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Statement (I) (a). 

The mimber of geiieraiions jmied through during the year 1936 tinder semi- 

natural conditions. 


fiocahty and Goiiorationa. 

Pre-ovi- 

po'iition 

period. 

Incubation 

period. 

Larval 

period. 

Pasmi. 

t 






Original parent pair. 







From Cage C-43 of 1935 — 







Earliest date of : — 







1 Qeneralion, 






Copulation . . 



Not noted 

t 



Ovipoaition . . 



20-xi-3& 


32 days. 


Hatching 


• • 

22-xii-3S 




I moult 



8.i>36 




II moult 



26.J-30 




ni moult 



2l-ii.36 



DO days. 

IV moult 



7-iii-36 




V moult 


• • 

(Adult) 







21.iu-30. 




11 Oeneraiion. 






Earliest date of !— 







Copulation 


• a 

Not noted • 




Onposition . . 



28-ir.SD. 

37 days. 



Hatching 



14-v.SO 


10 days. 


1 moult 



21-V.30 




n moult . . 

• ^ 


27-V.36 




ni moult 



4-TI-30. 



38 days. 

IV moult 



12-vi-36. 




T moult 



31-Ti-30. 




111 Oeneraiion. 






Earliest date of ; — 







Copulation . . 



27-Tii-30 

43 days. 



Oviposition . . 



3*viii-80 


16 days. 

* 

Hatching 


• • 

18-viii-30. 




I moult 


f » 

26-viii-30. 




II moult 



l.iz.30. 



42 days. 

IH moult 



8-iz-36 




IV moult 


• 

lO-iz-36, 




y moult (Adult) 



28-is>36. 




IV Oeneraiion., 






Eadiest date of : — 



* 




Copulation . . 



12*Z2*3CI 

B7 days 



Oviposition . . 


• • 

24>xi.3e. 

• 




meziOAR 
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" . 1 { 


Lf/nlily «nil 

• 

1 

t 

i 

1 

1 

!‘n' 0*1 ! 

lynilioo , 
]v rlo.1 1 
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• • 
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IMx-SS 


lOdtys, 
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• « 
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Xxica)it7 ani] Oonrr&tiona. 

CnACBno, 

J SumtntrOtntralion. 


Parent Pair: — Sfigrant adtilt« collected 
]2-14-Tii>3C from Islamkat and pnt 
into cage on 27>Tij. 


Earliest date of : — 



Copulation . , 


. . Xot noted. 

Oviposition . , 


. . Kot noted 

Hatching 


27-vjii.3B 

1 moult 


. . l>ix-30. 

n moult 


.. 6.ix.30 

111 moult 


. , 13-ix>3G, 

IV moult 


. * XB.ix.30. 

V moult (Adult) 

«« 

.. 27.ix.3G. 


II Ocneratim {Summer). 

Earliest date of 

Appeomncoof^cIIowtingoin niogs I.s-30 
Copulation .. ' .. SI-x-SO. 

Oriposition . , . . , . 20-X-3C 

Hatching .. .. .. 2I-xi>30. 


Pro'Ovi. inenbation Larval 

position period. period 

period. 


(possibly 10>12.vii.) 

J6-17 days, 

31 days 


29 days. 


20 days. 
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Statdjient (1) (6). 


The minber of gutierations passed through at Pasm during 1933-36. 


GoneiutionB. 

Pro-ori- 

position 

period. 

Incuhn- 

tion 

period. 

Earral 

period. 

1833. 





I Qeneraiion. 





Adult stage . . 

. . 19 ix-32 

03 dayn 



Earliest dnte of 

Copulation 

.. S-n-Si 




Oniio^ition 

.. 21-XI-32 


33 days. 


Hatchug 

. . 21-m-32 



64 days. 

Adult 

.. 16-ii-33 




II Qeneraiion, 





Earliest date of : — 





Copulation 

.. 16-U1-33 

40 daj-a. 



Oviposition . . 

. . 28-U1-33 




Hatching 

• • 


22 days. 


Adult 

.. 24-T-33 



33 days. 

HI Qeneration. 





Earliest date of : — 

Copulation . . 

.. 8-n-33 

1? days. 



Onposition . . 

.. 10-T133 


14 days. 


Hatching • ■ . . 

.. 24-n-33 




Adult 

.. 28-sii.33 



34 days. 

IV Generation. 





Earliest date of : — 

Copulation 

. . S-iX'33 

dOdays. 



Onposition . . 

.. C-K-SS 


16 days. 


Hatching 

.. 22.1X-33 




Adult 

.. ll-K-SS 



60 days. 
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Generations. 

Pro.ovi. 

position 

period. 

Incuba- 

tion 

period. 

Ijircnl 

period. 

1934. 


1 



I Qenfralion, 





Adult stngo . . , . . . 

26.ix.33 

I 48 days. 

32 days. 


]3arli(»t date of s — 





Copulation . . 

2.xi.3.'i 




Oeiposition .. .. 

] 2-xi*33 




HMcliing 

13 .xii .33 




Adult 

8-111-34 



S5 days. 

n Oencralwn, 





Earliest dato of : — 


40 days. 



Copuktion .. .. 

lO-iv-34 




Oriposition .. .. ./ 

2,3-iv.3} 




Hatching .. .. 

IO.V.34 


i 

17 doys. 


Adult . . . . . . 

Hi.vl-34 



30 days. 

ni Generation. 





Earliest date of 





Copuktion .. .. .. 

8-vii-34 

20 days. 



Ovipositlon • . 

ll-TiWl 


l.t days. 


Hatching 

25-Tii.34 




Adult . . , . . . 

28.viii-34 



31 days. 

IV Oent-ralion. 





Earliest date of ; — 





Copuktion . , . . 

26-ix.31 

30 doys. 



Oviposition , . 

0-X.31 


24 days. 


, Hatching • . 

30-X-34 




Adult ■ e « ■ • • 

T 
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Generationi. 

PtC-OP- 

position 

period. 

Incnba* 

tion 

period. 

Larval 

period. 

1035. 





I Qenerttiim, 





n Generation. 





Adults from field kept in cages from 
See. 1034 and Januaiy 1036. 





Earliest date of 





OTiposition prior to 

Hatching 

e.ii.3n 

14*iu*35 


Orer 36 
days. 


Appearance of Adnlt .. 

26-ir-36 



43 days. 

Ill Ocntralim, 





Earliest date of : — 





Copulation .. .. 

27-V.S5 

36 days. 



Opposition , . . , . . 

ai-r.36 




Hatching , . . . , . 

16-ri.86 

1 

16 days. 


Appearance of Adnlt . . . . 




40 days. 

IV Generation. 





Earliest date of v— 





Copulation . . . , 

20>viii>35 

36 days. 



Opposition . . 

28‘Pii>35 


17 days. 


Hatching 

14-ix-35 




Adult 

e-x-36 



66 days. 
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Generations. 

Pre-ovi- 

position 

period. 

Incuba- 

tion 

period. 

Larval 

period. 

1 

1030. 





I Generation. 





Adult from C>43. 





Earliest data of 





Oviposition .. .. .. 

20-xi-36 




Hatching 

22-xii*36 

1 


32 days. 


Adults la • • ■ ■ 

21.iii-3e 



00 days. 

n Generation. 


! 



Harliest date of 





« 

Oviposition . . . . 

28>iv*36 

37 days. 



Hatching . , . . . . 

14.V-S0 

1 

10 days. 


Adnit 

24-vi-80 



38 days. 

ni Generation. 





Earliest date of i— > 





Oviposition . . . . 

3-viii-30 

43 days. 



Hatching . . 

18-viii-30 


16 days. 


Adult* as • s • • 

20-ix-30 



42 days. 

IV Generation. 





Earliest date of; — 

Copulation ., .. .. 

12.xi-36 

67 days. 



Oviposition .. 

24<xi-36 

1 

1 

1 








m 

Statement J. 

BesuJts oj Food-prt^etence experiments. 
Set 1— Hoppers. 
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Statdsient J.—conti, 
fkt 2.— Hoppers. 



Penal }fo. of 
c;qiciimcnts. 

Number of Hoppers found on each Pood-plant. 

1^0 of amuigo- 
ment of Food- 
plants in Cage. 

Z. 

P. 

J. 


1 

mm 

20 

10 

A • • • • 

2 

HI 

23 

■■ 


3 

Hi 

30 

12 


4 

20 

13 

11 

B 

B 

1 10 

3 

1 12 


6 

12 

IG 

10 


7 

20 

10 

1 


8 

13 

21 

1 


r 0 

18 

2 


0 

10 

17 

10 

3 


11 

28 

10 

3 


12 

21 

14 

3 


13 

12 

0 

• • 

Total number of Hoppers prefering enrb 
plant. 

1 203 

20, > 

73 


M2631CAK 
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Statemekt 3—oonld. 
Set 3.- Hoppers. 


Tjpc ofarranire. 
mcnt of Food- 
plants, 

ScnalNo of 
experimcnta. 

Food-plant and No. of hoppen. 

C. 

1 

M. 

8. 


1 

7 


• • 

A 

2 

23 


» • 


8 

2 




4 

1 



B 

6 

9 

3 



0 

12 

9 



7 

6 

6 

» ■ 


8 


4 

• a 


9 

8 

8 

» • 

C 

10 

8 

9 

* • 


11 

■■ 

11 

3 


12 


3 



13 

:99 

6 


Total No. ofEoppcn found on each plant 

123 

08 

3 


iSei 4 .— Hoppers. 




Food-plants and No. of Hoppers. 

Typr of DispoBltion of Food- 
plants m Cage. 

Serial No. of 
ezperimonts 

M. 

a 

A 

1 

17 

12 


2 

9 

2 


3 

10 

6 

B 

4 

10 

19 


5 

29 

19 


0 - 

16 

19 

Total No. of Eoppen found on each plant 

00 

77 
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Statement l—cowM, 


Set, 5.— Hoppers. 


3Vp® of Disposition of Pood, 
planto in Cs|ic, 

Senal No. of 
eiperimenti. 

Food.plant and No. of Hoppers. 

M. 

1 

J. 

A .a 

1 

17 

2 

B 

2 

ft 

3 


a 

12 

6 

Total No. of Hoppers found on oaoli Plant 

35 

10 


Set 6.— Adults. 


Type of Disposition of Food- 
plants. 


Food-plant and No. of Adults. 

Serial No. of 
experiments. 

J. 

! 

M. 

A 

I 

5 

1 


II 

4 

3 

B 

m 

B 

• 

3 

ToUl No. of Adults found on each plant 

U 

7 


Abheviation med. 


B.asDaViboor 

P.=Bajra. 

J. aJowati. 
OraKulIichk. 

K. »Kliarzan. 
>I.=Morrand. 
S.saMazung. 
Z.asMuzo, 


(Acnia) 

(Penniaotam). 

(Andtopogon), 

(Ci-pwoua). 

(Soricostoma). 

(Hcliotn^iom). 

{SpLaorocoma). 

(Zaa). 
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Statement K. 

Incubation period in relation to sub-soil temperature — mth notes on sex-ralio 
and colour of hatclmgs. 



DatooJ 

Oiipo"i‘ 

tion 

Bato of 

Bmor 

gencc 

Incnbt 

tion 

ponod 

(days) 

Arnagc tcni- 
y>ratnii) 
at 1* depth 


S6X tetlO. 

RM. 

No 

No and cobar 
of hopper. 

Male , Female. 

H, 

20 11 35 

22-12-33 

33 

21 6±6-l 

23 (Mixed) 

.. .. 

H, 

21-11 35 

27-12 33 

36 

21 5±6 4 

31(21stcon, 13blacl.) .. 

17. 17 

H, 

28 4 3G 

14-6 30 

Ifa 

28 7±0 3 

68 (All liKoh, cnept 3) . 

46; 23 

G« 

27-4-3D 

16 6 36 

18 

28 1:1:3 2 

. .. 


a. 

10 6 36 

26 8 36 

16 

30 4:l:4-4 

.... 

.. 

n, 

2G0 30 

6736 

13 

32 1±4 2 

33 (All green) 

23; IS 

H. 

24 0 36 

9730 

16 

32-2±4 1 

22 (All green, Idled) .. 

10: 6 

H, 

24 6 36 

0-7-30 

16 

32-2±4 1 

25 (All green) .. 

17; 8 

H, 

28 6 36 

12 7-36 

11 

33 0±4 7 

21 (11 green, 7 intermediate, 

3 black) 

• •• 

H. 

30 6 36 

14 7 30 

14 

33 1:1;4 6 

62 (40 grcca, 12 black) . 

25. 27 

H„ 

1.7-30 

16 7-30 

14 

32-2±4'0 

36 (All green CTcept 0) 

.. 

Hn 

4-7-36 

18 7 36 

14 

33 1±4 8 

31 ( 1 green, 6 black, 2 ooten 
up) ^ 

16; 16 

H,s 

5 7-36 

20 7 36 

IS 

33 4±5 0 

24 [ID green, 5 bbek, 2cBten 
np) 

11 ; 11 

Hi, 

21-7-36 

6 8 36 

16 

32-0±4-O 

38 (37 green, 1 craped) . 

23: 13 

Hn 

3 8 36 

18 8-30 

IS 

*)-7±3 8 

20 [25 black, 4 ccaped) 

17: 8 

H,. 

4 8 36 

20 8 36 

16 

30-6±4-2 

30 (All black) 

13: 17 

H,. 

7 830 

218 36 

17 

31db4 0 

26 (Mixed) 

13: 13 

H„ 

8 8 36 

24 8 36 

111 

30 6±4-4 

31 (Olixed) .. 

16: IS 

H,. 

6 8 36 

20 8 36 

17 

30 4±4 3 

21 (Mixed) .. .. 

12: 0 

Hi, 

•• 

27-8 36 

-- 

•• 

67 (AU black) 

19; 38 

H,. 

.. 

6 9 36 



41 (All black) .. 

18- 23 

H,, 

18 8-36 

30 30 

16 

31-0±3-8 

17 (Mixed) 

8: 0 

H,. 

21-8 36 

7-0 36 

17 

30 0±3-4 

23(Mix-d) 

10: 13 


.. 

13 9 36 

-• 


24 (All black) .. 

12: 12 

H„ 


lO-0 .16 


- 

23 (All black) .. 

U: 18 

0>A 

25 6 76 

0-7-36 

14 

32 2i4 1 

38 (All green) . . , . 

■ a •• 

C«B 

24 6 30 

0-7-30 

16 

32-Id:4'l 

23 (20 green, 2 intcimcdiata) 

.. 

E'C 

24 6 36 

0-7-30 

16 

32-l±4-l 

25 (ID green, 6 intemiediate) 
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Sex ntio. 

late of Sate of Iniuba- ' 

Kef. Onpobi* Sinet> tion Avenge tein- Ko. Mid colour 
No lion. gonce. period pcrature of hoppers 

(dnyi) at 4' depth. Male ■ Fomale. 

C’*A 2S.(I36 12.7-3S 14 33‘0ri;4‘d 21(Ilgicen, Tintemieiliatp 

3 blneh) 

C»A 1.7.36 17.7.3c 10 33-0i4-8 lO(Allgroeii) 

C»<r 8-7-3b 22.7-30 14 33-2^4 8 18 (20 gittn, 28 Blaol.) 

C>‘n 7.7.30 22.7.30 16 33-2d;4.0 28 (All green) 

C*C 10 7.36 22.7.30 IS 33.1^4 8 18 (All green) .. 

C>B 11.7.36 25.7.30 14 33 3i;6.1 11 (Alliiitcnnediate) 

C>,A 14-7.30 29.7.30 10 33.2db0.t 28 (All green) .. 

C>S 10.7.30 .30.7.36 14 33-3dc0 2 28^Mixcd) 

C’U 10.7.30 2.8.30 16 32-0 j; 1.5 35 (Mixed) 














Statement L-I. 

BJfect of Eseposure to Sunlight cm the Colouration of Ilind-wings of Schistoecrca. 






















STATEaCENT L-I — COJtld. 




















Statement L-IL 


Showing the effect of Sunlight on " Gregarious ’’ Adult Eyes, 



Cage !Co,i nutnhor of loeutK and condition ol ryoa. 

SR, 

|5i>/i<Iiini')2/(»nalc4 < 

4 main, ! 

SR, 

(SunaiinD) & fomalea 

3 ntalea. 

S, (control) 

(Shade) 2 females 

3 males. 

1 

2Ctli May 1010.. 

Eyea claicl coloured. No 
atrifo riaibtc, eicecjit 
one at anterior end of 
eye 

Eyes aa in SR, .. 

Ejos unlfomlv claret 
eoloared. No tripes 

visible. 

lat Jons 1030 

In three locuata the atritva 
have et"arfdf in tie 
other three, not visihlo. 

_ , 1 

In lonr Jocnata tic alnpet 
into cleared : in the j 
other four, not visible, ] 

1 

Eies as before. Ono mate 
died. 

SStliJuno 1030 

Pour IoouhIr With clow 
etripM i ilia other two 
tritlioul alfipn. (Ono 
inalo and one female 
died). 

All loemtauithelearetripi's 
(Tuo males and ttto 
fenalndicd) 

Eyes as before, except to 
ono female stbero the Ivro 
anterior stripes atofamt- 
lysccn. 

28th July 1030.. 

Sttlt>ea clear In all (One 
male died) [IiOeu^la 

lmns(ciT"d to amnlter 
cafic (I'Xl'XlJ'J but 
atill kept in the ran]. 

Stripes clear in all Lo> 
ensla transferred to 
nmallercnge (I'x I'X 1|'), 
Iteptinibadc. 

Ditto. 

7tb Aagatt JV3B 

Only ono female left, the 
lest hating died. Eye 
atriiicadal 1. 

^ Only one male left, the 
rest liaving died. Eye 
atfipesdnil. 

Ditto. 


M2S3ICAII 
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‘ Is 

. . . fi 


8 8 E 8 g.g? 

Q 0 Q e (DkQ 

S I I g g!5>i 

'a K ^ o 


« I I I 

I i I If § 

S? S " fi s 

•• **3 60 

4» •* 4» O ti * 

pC ^ .S R ^ 

» “ •‘M •& 

5 -f 1 gd -a 

■S S M ° o 5 

P K r° 

£ (5 h t-a 5 

H H N O H 



II Fortnights ilbout20spocimcns *. Ono locuafi wb^ found on I3t!i October J>Itto .. .. 2.3 wocka and ireoLa rec* 

and anotlicr on 3fd Novooibcr with noctivcly. 

m*irka of Sapiembor IT-fortnight. 






Octot er 1933 
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Statement N. 


Biometrical Analysis and number of oye-strijies, month by month, 
collected at Pasni during the period from December 1935 to 


of Locuts 
November 


1936. 

E/F ratios ; — 


I. 2 OSandbclotv : 

II. 2-06to2-15s 
lU. 2-lC and above ! 


Solitana(SoU. 

Ttanaions or Jntermcdlatc (Int.). 
Giegnna (Gr.), 



Total 
No. of 

No.ofsi)eri* 1 
mens in each I 
phase. 


No. of speci- 
mens wim 


Month. 

mens 

evamt. 

ncd. 

Phase. 

No. 

E/T ratios (classi. 
Gcd). 

d‘Btnp- 

cd 

ejes. 

7-8tnp- 

cd 

o>cs. 

Bemarks. 

Ei!C.103S .. 

18 

Sol 

Int. 

Gr. 


I-l-M,2-01, 

2-01, 2-00, 

2-02, 2-03, 

1- 02. 2'03, 

2- OG, 1-1)8, 

2-00, 2-00. 

1 

n-2-09.2.11. 

2-U,2-0>), 

nl-2‘23,2-17. 

11 

7 

Both near gonomtion 
(probably unmi- 

grants) and old 
gonemtion forms 

met with. Hind- 
viiigs, yellovv or 
light yclloiv, Trith 
pink, blue or 
mauve bases in 
some 

Mostly Bolitorm. 

Jatt. 1030 • * 



8 

4 

3 

I- l-9G,2-05, 

2-03, 2-01, 

2-03, 2 03, 

1-00, 2-02 

II- 2-07, 2-12, 

2-07, 2-06. 

in— 2-17,2-18, 

2-18. 


-- 

Eo. 

Fob. 

2 

Sol. 

Int. 

2 

I— 2-00,2 03 .. 

II- 



Hindwings yellotv, 
without purple 

bases. Bod mites 
present on wmgs and 
body. 



Gr. 


in- 

-• 

-- 


Maich 

44 

Sol. 

Int. 

1 

21 

21 

I- 2.03, 2-01, 
2-00, 1-90, 
2-00, 2-03, 
2-03, 2-01, 
2-01, 1-03, 
2-03,2-00, 
2-00,2-00, 
2-03, 2-00, 

1- 03,2-03, 

2- 00,2-03, 

1- Oi 

II- 2-14,2-00,. 

2- 09,2-07, 
2 - 11 , 2 -oe, 
2-11,2-08, 
2-09,2-11, 
2-12,2-11, 
2-13, 2-12, 
2-00, 2-00, 
2-11, 2-11, 
2-00, 2-00, 
2-07. 

12 

20 

Hindwings yellow or 
bright yellow, with 
blue bases in some. 
Bed mites present 
on irings and body 
in a few. 

Mostly soUtana and 
tmnsiens foims. 



Gr. 

2 

in— 2-10,2-17 .. 


“ 
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STATEincKT "S.—oontd. 



Tfllal 
Ko of 
ai«|. 
inf(i« 
oiainl' 
OMl. 

Ko. ofai«^I> 
mcMln »vh 


Ka. oftiiKl- 
turns iMth — 


Month 

PIlMC 

Xo. 

E/rnili<»(riaf?I- 

ficd). 

fi rtnp 
ed 
nca. 


Itemstln. 

Ai<rll 

_ 

G 

Sol 

3 

1—2 00,2-01, 
1-03 

" 

B 

Poinilatian vfty low. 



Int. 

Of. 

1 

1 2 

1 

n-2 00 

in-3-iJ, 2-n .. 

1 

1 

Nrn gtiiFtatioti adn 
Ito. nith dm ttmi^ 
l)-|>innlD|! to tpimr 
In cctond fortmitlit 

May .1 

GO 

1 

1 

( 

1 

1 

1 

1 

Sol. 

i 

1 1 

I 1 

I £u ! 

i 

1 

1 

I 

1-M«,2-0I. 

2 00. 1-OS, 
2-(fl,2-(lD, 
2-01, 2 (M, 

2 01. 2-03. 

2 01.2 01, 
2-00. 2 01, 

2 «l, 2'ftl. 

[ 1-01,2 00. 

l-OO, 1-00, 

1 2 01,1-01. 

1 2 01, 1 00, 

2 01.2 01, 

1- SS,2-01. 

2- OJ 

4ft 

16 

Hindwingi olcsr or 
yrllittr. Poouhlion 
mctentd tonardi 
>■ 0(1 of month iloo 
lo tlis cBtranco of 
imaiignnts vitb 
msnrf nr Mae wing 
hssf^ ptobail} from 
the west. Red mites 
pirsmt on lome 

1 loeiuU, 

1 


1 

t 

1 

1 

1 

lat. 

1 2^ 

1 

n-2-H,2>«0, 

M3. 2-07, 
2-OT,2-07, 
2*H,2»07, 
2-00. M3, 
2-11,2 OS 

2-12. 2 07. 
^-1^2-l^, 
2-07, 2-10, 
2-12,2-16, 

2-07, 2-13, 

2-13, 2-Ob. . 

2-07, 2 00, 

2-00, 2-07. 



Mostly solitsns ud 
tnnsunsforn-s. 


1 1 

1 % 

Or. 

3 

111-2-17,2.19, 

2-18 




Timf .i 

S3 

.<!ol 

j 

31 

i 

1 

1-2 03 1-91. 

2-05. 1-90, 
2-00b2OJ, 
1-91.2-01. 

1- 97,2 00, 

2 M, 2-00, 

2- 01, i-ia, 

2-03. 2 05, 
2-OS, 2 OO, 
2-ffi!,2-02, 
2-00,2-02. 

2-01, 1-02, 
2-01,2-01, 
2-01,2-01. 

8-01, 1-09, 
2-03. 

38 

17 

Rmdwingi yellow 
or hnght ytUow, 
with pnrjile bases m 
some. 

Mostly ioUtoita and 
tnuuicns Oitnis 
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Statoment 'S.~-conli. 


Month 

Toti! 
No, of 
spcci- 
mw 

oTami- 

ncd. 

No. of upon- 
mens in (.acli 
plm"P. 

E/rifttiMfoiwi- 

fied). 

No ofaiicci* 
nionsvith — 

Remarb. 

Phve. 

No 

0 slTln. 

nl 

ojrs. 

7 stnr 

eyes 

Juno— MnM. 


Iht. 

Gr. 

1 

n— 2-10, 2-08. 

2-07. 2-07, 

2-00. 2-11, 

2*14, 2-07, 
2-0ft.2-07, 

2-09, 2*13, 

2- W, 2-14, 

209 . 2-n 

2-13. 2-11, 

0.15, 

lU— i-2li 2- 16, 

2-17. 




July •• 

33 

1 

&ol. 

Int. 

flr. 

17 

10 

r— 2 '<i 5 , r-ai, 

MW. a-oo, 

2-00, l-Ol, 

2-00, 1-B7. 

2-01, 1-99, 
2'00,1''»6, 

2-07, 2-01, 

2 <W. 1-92, 

1- 93 

H-2*1I,212, 

2- 08. 2 07, 
2-08,2-12, 
2-09,2 12, 

2 12, 2-09, 
2-J.7. 2-13, 
2-09, 2- 10, 
2-12, 2-U 

UI— 

22 

10 

ilindvmg^ jiKowor 
lipitt jclloir, \nth 
inniiTOorblueb'ises. 
Rod mill ivcurnt 
On ninpi of tomi*. 

Ano. • • 

2'J 

Sol. 

Int 

Or. 

w 

IG 

1 

1-2-00, 1 95, 
2-02. 2 00, 
1-07,2 01, 
1-00, 2-00, 

2 111, 2-00, 
l-Bl,l-00, 

1- 90. 

n— 2-08, 2-0!), 

2- 00, 2-11, 
2-10,2 03, 
2-12, 2-10, 
2-11, 2'(«, 
2-97, 2-11, 
2-06,2-12. 

m— 2-21 

22 


Uuidiring!i bright 
jrll'iH with purple 
bnsra in some. 

Sftp 

i 

7 

Sol. 

Int 

Or. 

0 

t 

T-l-0l,2 07, 
2-00, 

n-2-07,2-00, 

2 - 10 , 2 - 08 , 

III- 

3 

1 

Ittndwingii light 

iillow with ntiuii 
bale. Popuhtion 
Tory low. 

.... 


1U63ICAR 
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Statemrnt 1?.— eon/d. 



Total 
!Co of 

nifn<t 

nrtl. 

i'fo of 
rnrMlQ 

1 


Ko of 
men* \M(h 

i 

5fnnfli 

I'llSHf. 

■ 

Xo 

C(rTiitlM(rl«ni 

Ctd) 

n] 

fjCI 

cd 

e}M 

Jlcnurb. 

Oft 

33 

^oJ 

10 

t~! P7, s-tn, 

1 «),2 01, 

2 00,2-ltt, 

2 01, S‘01, 
t 01. 1-P7, 
2-Clt.J », 

1 00,2 01, 
2*05. l.r«. 

2 01, 2 01. 
2«:. 

21 

0 

Sfjiiuunififrmllu-m 
A imull iHcrrw* m 
mpnUtinn dor pro- 
mrly (o nn loimt. 
pntfaii jw^illy 

Innn Koht 

Ilindnngy cinr 
(indieitiTif; new 

mirmlton (omii) or 
jrlloir Iritli 
purple Iwvi More 
(nnden^ farm than 



tm 

u 

n-2-(B. 2 12. 

2 12. 2 no, 
2(7.2 no, 

2-U.2 It 
2-PS,2.12, 

2* 10, 2 O'*. 

2 07. 


t 

Pppuhtion Almost 

fCIOh 

1 


Or. 

1 


III- 

1 


j 

/,*iul o/ moatt,— A 
popnhitlon tnemae 
(Ine to A mond lot 
iniRralion, mmt pro. 
hably from Iheaum* 
ITKT lirrHlnp utp*. 
jtmdvinipi nioitl) 
i.Hrorlislit,(rllon, 
mthout pioL. or 
bine at haso, ll/P 
ntiof ml rr loli 
(aiT or tpuiaicr*. 

Nov> • 1 

H 

1 

S«I 

t 

n 

1 

i-i-iw, 2 no, 

2-on, 1 on, 

1- OI, 2 Ki, 

2 00,2 01, 

S 03, 1 07. 

2- 05, 1-97, 
2'n0,2 01, 
ao!,uoo 

I*W, 2-02, 
1-06,2-P‘l. 

I’‘i2, l.pj, 

1-07. i-r;, 

2 CO. l-OI, 
l-OO. 



Ho Immigration 

wh'ch itarted to- 
ararda (he end of 
Ootoher, continu'd 
tliniughant Koiem- 
licr. 



Int 

u 

0—2 n, 2 07, 

2 W, 2 07, 

2-12, 2 07, 

2 07,2 08, 

2 OS, 2-DC, 

2'07, 2-00 

2-07, 2*14 






Or. 

•• 

ra~^\'3. 
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Statojient 0. 

Painted-Box Experimenti. {Di. M. L. Roonml). 

In order to study the effect of the coiour of environment on that of locusts, 
hoppers wcie reared in small, wooden boxes (9-5 cm. x8‘5 cm.xl2 cm.), 
with their inner walls painted in different colours. The bo.xcs were closed on 
all sides except at the top which was of wire-gauze. The boxes were kept in the 
shade of the verandah and not exposed to direct sunlight. To start with, 
green hoppers were taken in nearly all cases, except one, when a black hopper 
was used. Table 10 gives the eight colours used and the results obtained 
therefrom 

Table 10. 


Ihstdo rolour ot tearing 
box. 

Colour of tlto rtaultini; iniect. 

Old hopper atAgti. 

.Adult. 

I/!mon yellow . , 

Bright yellowirh grten 

Light green. 

« 

I’lu^aian blue 

1 

I'nwn or green baw with black 
markings. 

Brownitb oi pinkish grey. 

KTabogany . , 

I Do. . . 

j ■ r . , , 

• » * a 

BMs 

Dark green or dirty fawn boM- 
with binca iniirkinga. 

Smoky iirown or asb eolourcd. 

Dark grttn . . 

Blight gteen 

Light g« in. 

Signal red 

/ 

7 )irl,v green or oi a«^ 

Orey V ith Molot tinge, iwpcciai- 
ly on brncl 

i 

1 

White 

Generally grerauli w hiU* 

AMiitish fawn. 

tight oebro (anuaintod 
> wood). 

Talc green witli er without 
yellowish tmgo. 

Duil brown. 


Out of nearly 61 experiments which were performed, only 19 reached 
sufficiently advanced stage to permit of any deductions being made. The rest 
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Statement O—fonti. 

terminated with the death of the first or second hopper stages. The following 
is a brief account of each set of expniments : — 

1. Lemon yellom . — ^Nine experiments woie started for this colour, hut five 
died in the first stage and two in the second. Of the remaining tivo, one was 
reared up to the fourth and the other to the adult stage. 

2. Prussian 6h/c.— Nine experiments were staited for this colour, but six 
died in tlie fust stage and one the second. The remaining tu’o were reared up 
to the adult stage. 

3. MaJiogany. — ^Nme experiments svere started for this colour, but five 
died in the first stage and two in the second. Of the remaining two, one was . 
reared up to the third and the other to the adult stage. 

4. 5Zocl‘.— Seven experiments were started for this colour, but four died 
in the first stage. Of the remaining thiee. two were reared up to the adult 
stage and one up to the fourth. 

5. Dark tJrccn.— Eight expenments were started for this colour, but five 
died in the first stage and one in the second. Of the remaining two one was 
reared up to the third and the other to the adult stage. 

6. Signal red . — Nine experiments were started for this colour, but seven 
died in the first stage. The remaining two were reared up to the adult stage. 

7. If/HVc.—Ten experimeuts were started for this colour, but six died 
in the first stage. Of the remaining four, two were reared up to the fourth, 
one to the fifth and one to the adult stage. 

8. Light ochc («npai«tcd).— Three experiments were started for this 
colour. Of these one died in the fiist stage, the second was reared up to the 
fourth and the third to the adult stage. 

EesuUs. “It will be seen from Table 10 that some colours were apparently 
simulated, whereas in others the results were indefinite. Colours which were 
simulated to a greater or leas extent were : light yellow black, dark green 
and white. Hoppers reared in the mahogany coloured boxes became fawn 
coloured in the fourth stage. This is not regarded as due to the mahogany 
box, since a hopper reared in the prussian blue box also became fawn. 
Moreover, the fawn colour sporadically appears in solitary hoppers reared 
in identically coloured cages, where tire factor of the environmental colom 
cannot be correlated with the colour of the hopper. 

It should be pointed out that one may not reasonably expect a locust to 
simulate any colour to wliich it is exposed, and that there arc probably limita- 
tions to which the rnsect is subject in this respect. Nevertheless, the fact 
remains that, to a greater or less extent, the locust can simulate certain 
environmental colours. Tire results presented hero broadly confirm those 
obtained on Loeuslana jKirdalina by Faure (1932) in South Africa, although 
the simulated colours arc not predsdy tlie same in both the oases. 
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Statemkkt P (I). 

The dorelojpmnt of Eye-sli q)es in indhidml IIopj)ers with 6 ST striped eyes 
(os (Intcrnmrd by l)r. M. L, Itoonwal), 

































n 
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Statement P (II). 

Number of Eye-stripes during extra moulting. 

A. First instor of tho stage during 
extra moult 

B. Second instai of the stage during (As observed by Dr. M. L. 

extra moult. Boonwal). 







Numlier ot cveatripea in vanoni 



WM 






atagee 


- 




Ecnal 

No. 


Sox. 


1 

II 

in 

IV 

V 

Adolt. 

Bemaika. 


■ 



1 

A 

B 


fl 

A 

B. 








1 








1 


1 

3 

Teoalo 


m 

S 


4 

4 



c 


The eighlh atnpe 













B 

m the adult «aa 
developed lour 














dA>s iiftor cdIo* 
Bion* ant) Is an 














abaormalit;. 

2 

B» 

romale 


1 
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STATEJtEMT P (III). 

Table of rcarings at Karachi, shotting the dct'elopment of Eye-stripes among the Hoppers. 

(Dr. S* Muklietji.) 
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Statesient Q. 

Statement shwkff the staff mpleyed under the Locust Research Hntomohffiit to 
the Imperial Councilof Agricultural Research, Karachi, durxag J936-37. 


M&mo and Dnienation. 

Bale of 
apiioint. 
fiionl. 

Present pay. 

Bcinarha 

A.~-&£llDQOAIITi:tlS. 



t 

1. lUo TlabAdnry.lUmdiindm 
Boo, M,A., F.B n.S., Loctt»t 
BrAoarch Entomologinl, 

KoTAchl, 

I3ih Dee. 
1030 

!*■> 1,000 pint Karachi Local 
Alton once Be 00 per 
ncn*ein. 

On I'onign Sen ice 

2. Ur. MoKcrJi, U.8c., Afnrtont 
I^tomoIojtHl, Karachi. 

lOeh Jan. 
1910. 

Ba, 300 p'ut Knnctii lAcnl 
Allonance B*. 16 jKr 
! mcii’cin. 


3. Mr. Bam lal OnpU, 
Biometrical AuBtont. 

i 10th Oct. 
1030. 

i 

ilte. BOpIue Kaniehi IaccI 
Atlananco Bi, 10 per 
neiuem 


4, Mr. Abdnl Chant, Bead Clerk 

11th Jon. 
1031. 

i Bo. l&O plat Kntartii lAX'.al 
! Allananre Be. 16 ptr 
men'cm. 

On roieign Setrier. 

S. Mr. B. li. Mclito, S.A., 2iid 
Clerk, 

19th reb. 

> I93S 

B» 50 pine Be 10 at ep*eitl 
ptr and Knrerbi I«eal 
Alloknnec He, 7.8 per men. 
tmn. 

Ull to tnhe lip npp' int- 
molt in thn Imnrrial 
Ilittituto nt Sugar 
Tfihmilncy liom 2nd 
October 1930. 

.. Mr. H.0.Sliotkh,:nd Clerk 

3nd Oct. 
11133. 

B«. OOpliwBe. 10 at up'citl 
pit and Karachi lei.al 
AtloirnQru B* 7.0 per 
mcn»em. 

Appeintfd ae 2nd Clerk 
from 28lh Seplcinlier 

lino. 

a Mr. Sbolkatiil lah, 3rd ( Icrk . . 

let Dec 

mo. 

Be. 10 fie* Karachi lA>:n1 

1 Allimetice Kl 7-8 pet 

I innnvm. 

Wt to take np appoint, 
■nciil In tlio Impirinl 
Inttiiute of biipar 
'IVhnnlopj from 2nd 
October 19.70 

,. Mr.KhaahlMrduitnmnd, 3id 
Clerk, 

2llh Beil. 
1030 

Be. 40 plw Ivancbi Loral 
Allonnncc Ui 7-8 jur 
rocttMin. 

Appointed as 3td Clerk 
from 2Stli Boptember 
1030. 

7. Mr.Chondar Fntkuh, Renfor 
Compiling AKtlaloot. 

2*th Apnl 
1033. 

Be 81 plae Karachi Loral 
Atlowanr* B’ 12-8 per 
mrna'in. 

IaB to take npappoint. 
ment In thn Iinwrial 
Iiiatiiiilt o( Biifpit 

7cc}inolop\* from 4 th 
Octolier 1930. 

, , Mr. V. Bamaol, Senior Com. 
piling Amitiani 

2Sth P(p. 
1010 

B« C'lpliit Kanehl Local 
AHowanro Be, 10 p<r 
iiirntom. 

Apjiolnlrd as Senior 
<Aruipitinp A'titttnt 
Irom 2Mh Siptcmher 
1016. 

8. Mr.B>Q.Shp|kIi,.TuninrCem' 
piling Anhtant. 

2nd Oot. 
10'I3 

Be. 61 fliit Karachi Local 
Allonanro Bii 7.8 jier 
tarntem. 

Ap|ioln(rd an 3nd Clerk 
Irnm 2Slb Seplrmbor 
1930. 

. , Mr. M. A. lot If Bibtr, .Tnnior 
Conptluig Aaolitanr, 

Dili Oet. 
Ip30, 

Bt, 60 pint Kftnchl rairal 
AllonnnOr B», 7.8 per 
meii'em, ' 

Appointed on Junior 
Compiling AntittnAi 
irom tith October 1930. 

3. tfr. Kniindar 6'In|;b, Umita. 
m&n. 

lOlli Ann. 
1030. 

Ba.46 7 )ltie Karachi Lotal 
Allonanoi) Bv. 7.8 jot 
mbneem. < 
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Hiune iind Dciignation 

Date of 
appoint- 
nent. 

Preaent pnj. 

Remaihs. 

FiMmcn 




1 ricldinan on Rs G3 includ 
inE Kb 20 Motor Ijony 
Alloirance 


Bs. 53 pItM Bs G House Bent 
and karachl Local Allon- 
aneca 


I Fieldinan on Ra 30 

•- 

Rs 30 plus Ra riHouacRciit 
and Karachi local Allon- 
once 


1 Peon on Rs IS^liia Rs 0 
Uooao Rent, oto . por men* 
aom 

•• 

Ra 18 plita Ra. 0 House Bent 
and Karachi local AIlov- 
nice. 


2 Poona on Rs 17 fliu Ra G 
Houso Ront, etc,, per men- 
eom, Cecil 


Ra 17pItuRa.6 noiiacRcnt 
and Kanehi local AUon- 
aneo, each. 


B— SDiirBYPeBTy. 

** 


► 

'Bamcr. 




1. Mr. Bren] Bhatie, 3I.Se , 
lioenst R«sem.h Aifautent. 

2nd Jan 
1931 

Bs 180 per mensoma 


1 rieldman on Rs .71 .. 

. 

Ra 31 par mensem 


1 FeononRs 13 , .. 

• 

Ra. IS per ireasem 


1 Veft^n^er on Us 12 4 

Cha^ro 

•• 

Bs I2pcrineawin 

Temporarily employed 
for SIX montba. 

1 PicMmanonRa 32 

• • 

Ra 32 per mensem. 


1 Pieldnien on Ra 31 

• 

Ra 31 pcrmenacm. 


2 Mcsscoi^n on Rs 12 ptr 
menscin, eic^. 

•• 

Bs 12perurssrnipPaeb 


Sariar ShaTir. 

r 

1 Fipldman on Ra 33 ,, 


Ra.33permenaonn 

» 

1 Fieldmon on Bs 32 , . 

.. 

Rs 32 per mensem 


2 Messengers on Bs 12 per 
mensem, enoli 

•• 

Ra 12 per mensem, each. 


l/aV. 




i nddmen on Rs 32 per 
mcnarm, mcli 

•* 

Ra. 32 per mansen. each. 


2 Mc’aengois on Ra 12 per 
monsom, each 

•• 

Bs 12 per mensemp each. 


0— P\s4i, no 




Pam. 




1. Dr M 7j Roonnol, Ph D , 
AasisUnt Rntotnolociat 

Olh Kor. 
1037 

Ra 270 pins 7Icltan Allon- 
aace Ra 60 per mensem 


2. Mr S Ms Inijj M Sc , 

Locust ResMwh A^iistnnt, 

3St|i Slarrh 
1031. 

Rs 145 plus Mekian Allan- 
snee Rs 25 l»r mensem. 


3. Mr. Rihinatunih Butt, M So , 
Locust He^ioh Assistant. 

12th Deo 
1035 

Rs 125 plus Mekran Allon 
aacoRs 25 per mensem. 

licU service from IGtli 
Angnst IO 3 O 4 
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Namoktid Cesignatton. 

Bate of 
appoint- 
ment 

Brceetit pay. 

Remarks 

, . Mr, ^luhid Ahmed B.Se, , . 
(Hons,), locnsl ReAentch 
Atn'ttnat. 

2.3rd Aiip 
1030. 

Be. 126 pine Mektan Alloer- 
iineo Re. 26 per monsom. 

Promoted from I7tli May 
1030 

4. Mr. Abdul Halim, Clerk, on 
Hs, Co permrnicin. 

lOlli June 
1032 

lU (K) fcr inonsein 

Lcit to tnl-o np appoint- 
ment in the Imperial 
Institnto o( Sngni 
Tcelmology, from 2nd 
October 1D3C. 

.TMr Hanratn Siuph, Clerk, 
onHq 60 permeneem. 

IStli Dot 
10.36 

Re ,30permonesm 

Promoted as Clerk Inim 
IStli October lo,3S. 

FteMmen. 




ti Tieldmen on Re. 40, each . . 


Be. 40 i)cr mcneom, each. 


1 Fieldman on Re. 21 (Local) 


Re. 21 per mcneem. 


1 Rieldman on Re. 20 (Local) 


Re OOpcrmenecni. 


ilatngtTt. 

S Messenpen on Re. 12, each 

• « 

Be. 12 jwr incneom, each. 


PeoM. • 

2 Pconi on Re. 18, each , , 

• • 

Be. 18 per mcneem, each. 


1 Water-Carrier on Re 12 .. 


Re 12 per mensem 


(Inaiar, 

1 FieIdmononRe.40 ,, 

• • 

Be. 40 per moneem. 


1 Meeeenger on Be. 12 

» 

Re. 12 per mcneom. 


Turiat, 

1 Fioldmen on Re. 40 

• • 

Re. 40 per mcneom. 


1 Me'Bcngrr on Be. 12 

• * 

Rs. 12 per mcneom. 


Fanjgur. 

I Firldmun on Re. 43 


Be. 43 per mensem. 


1 McNongoronBe. 12 


Be. 12 per mensem 


Amiagh. 

1. Mr, B. H. Bitra, M. So, 
Locust BeseaEeh Aeeistant 

2(tli May 
1033 

Rs. 135 plus Mckrivn A11 d\^ ■ 
Queo XiR. 25 p^r incDscnii 


Fielimen. 

1 l'ioIdinahonRs.41 ,, 


Be. il per mcnscni. 


1 Fioldman on Re. 40 

.. 

Rs, 40 per mcneem. 


1 F)oldninnoQRe.32 

.. 

Be. 32 per mcnieip. 


Mtttengm, 

2 Mereongemon Be. 18, each.. 

.. 

Be, 12 iior mcnecin, each. 


lReononBe.18 

•• 

Re. 18 per mensem. 



Y. KBlCH^iNDRA RAO, 

, Locust Sesearch Entorw^isl to the Imperial Council of 

The 12th December 1930, Agrimllural Research, Karachi. 
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STATEJIENT R. 


Staiciwni showing the alimted total cagiendjlure of the ojfiec of the Locust 
Research Evtomologist to the Imperial Council of Agnailtural Research, 
Karachi, for the year 1936-37. 


1 

Aeto'di 


pTobiblc 


Probable 

Badgct Sab llcad^ { 

unto 
.W U 3« 
(Zoifi 
iLonthA) 

npta 
314 37 
(for 4 
Dont'n) 

total 
e*'pfndi. 
turc for 
tl f \V>T 
IWS‘37. 

Bsnc> 

tionctl 

Grants 

Saving 

Addi. 

tion&l 

TcqPitt 

mcntii 

^-nrWUARTTRC 

fit 

R« 

R* 

Rs 

Rt 

Rs 

I -Pay. 







1 ?*!} o! ofliCef 

9,000 

4,0G0 

12,000 

12000 

A'il. 

m. 

2 pBVof EitiMuhfnfnt 

6,4f9 

' 3, SOT 

0,$(!5 

10,190 

326 

■ 

n.— AiwwikcL", noNOXAnu, CTf. 







Z UavstlttnlaniOlhirAUamaiiH 







(a) toolliccr ,, 

480 

210 

720 

720 


•« 

(ti) to EittabInbinniC 

m 

433 

i.m 

1,572 

’ 433 

. 

t TfOKUirj .Ulaicatnt~' 







(o) OITifcr.. 

1,SS4 

1,120 

2,0i!O 

3,000 

370 


(t) Eatablubmrnt .. 

420 

410 

930 

1,000 

170 


ni,— OoMnor^ctDi, tSiirruja 

A'HD Sebticex 
ContingraebSiCtc . 

2,060 

010 

3,000 

3,000 

»• 


IV.— Owvw ur-Ain, jne 







Lmvr pnd Fcnmoii coatnlnticai 
ef lent stall!— 







(a) OITiTcr. 

1,000 

050 

.".RIO 

2,750 

•• 

00 

(&) rihbli'hinpnt , 

221 

101 

325 

305 


20 

V.— Deputation to Inle>iiAUaasI 
I oewt Conferente— rpvpl , 

ME 


515 

,, : 


1 616 

flPAND Titai. 

22,287 

1!,C03 

.73,8W 

31 H7 

1,287 j 

625 






J-GSB 

ij.-srBVi:Y VAr.Ty 

I.— Pay. 

Ps} olEatabb<1inienl 

:i.02G 

1,070 

5,905 

6,892 

■ 

13 

II.— AttowAxers Eoyobsbis, wc. 







T. A.of Estabitshmcnl . 

2.021 

2,079 

6,000 

5,000 



III.^3osmoENaB>, Surreiri 
AXD Smuers 





I 


ConUngcneirs, etc. ,« «. 

2,23'. 

705 

3,000 

3,000 


. 


8,482 

fi,4I3 

13,005 

13,802 

Si 

13 

Gbaxh Totat „ j 

i 

, 



1 1 

3 
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STATEMENT R-contrf. 


\ 

Aetuuls 

1 

Fjrobiibl& 


Piobible. 

Budget Sali.H'ads. 

upto 
.30*11*30 
(for 8 
months) 

upto 

31.3..37 

(ford 

months). 

total 
Hpindi* 
tnro for 
tho vesr 
1030 37. 

Sane* 

tinned 

Orants, 

Sinnps 

Addi* 

tienal 

require* 

menfs. 

0 -PASNI, Era 

Bs. 

1 

R(. 

S«. 

Bs 

Its. 

Rs. 

L-PaY. 







Pay of Estabhshment 

10, OSS 

6,2SS 

16,S43 

10,848 

1,305 

** 

31.— AuawAKcrs, UoNonAWA, 

Etr. 





1 

i 

1 

1, Honse Rent and Other Allow* 
nnces to Lstahlisliment . , 

865 

636 

1,400 

1,600 

j 

lOO j 


S. Travelbng Allowance of Fstab* 
lisliment .. ,, 

5,200 

2.710 

8,000 

4,000 

, ^ 

4,000 

in,— Co'wi'ronrin, Smuts 

k'io Stnvicfs. 

i 






1. Contingencies, etc. .. .. 

3,701 

1,61)0 

6,400 

.3,500 

* « 

1,000 

2, Constrnctlon of Lsbontory ond 
Residential quarters at Pasni , . 

2,438 

062 

3,400 


,, 

3,400 

CRASn Totai 

22,652 

11,101 

.13,743 

25,848 

1,405 

0,300 



1 

1 


-7805 


aUMJlART, 





A.— irEADQUARTER-S 

.. 

1 * * 

1 

83,880 

3 (.647 

+058 

1 

i 

B.-SOBVJir PARTT 



13,005 

13,802 

-13 

<■ 

C.-PASNI, ETC. 

.. 

.* 

33,743 

25,818 

—7,806 

t ■ 




81,537 

74,287 

-7,260 



J. Tho incrpaw of ("cpcnditnrc on nccoontof Trertlling ADoimnco of wtaMubmcnt aider ‘ C— 
Paarti, eto.', is tnmtiy duo to tlic grant of leave to ‘■ome of the -nperwr start who « ere paid Irat elling Allow aneo 
under F. R. 105fii)M>od wiUiS R, Hlnnd to tie transfer of Iliomctrjcnl Assistant from Pasni ioKamchlm 
January nud ties irrsa ui May 1036, ns Loonst Beitoroh Assistant at Paini. Tt also inolndcs Traielling Allow* 
nnce of Csfafafisliment for <Ae month of .rnituary to Sfaroh 1036 tvhfob could not be psid before the close of tho 
rtnnncinl year 103s 30. 

3, Tlio inercaso of expenditure under ' 0 — Pam, tie, — OaiUmijnieiu rlt,' is due to tlio purehiao of now 
Scimtifio opiinmtus suoii as nclbregistering Tlicrmobjgrogmpb, self rcijistcring Uyipngrapba and p'ymcnt tor 
the Field cagcsprovidedlastyearatFasnixad Ambigb,nFUwasuuaioidible. TEepurotiiuoofUy'grognplia 
fM rceommemle 1 by the Loonst Committee in Jannney 1030 

3. A sum of R«. 0,000 was provided In the Budget for the yc ir 103445 for ‘ Construction of Laboratory 
and residential quartrn at Fosni’ out of whIohRs,3,6Slwasa|icntintha year 1035‘36 and tho remainder 
R«. 2,4,38 waa paid during the coimit financial year. The Building Supervisor who Inspected the buildmgs 
niter Ibeir i oinplrtion in January 1030, bas suggested esrtaln improvements to mahe buddings more Mabli , 
ProMsion bos been made for eanying out tlie repairs which would cost about Ba, 003, for which sanotion liaa 
already been granted by the Vice Chairman, 1. 0. A. It. 

y, RAMCHANDRA RAO, 

Lomt Research IMmiologisl to the 

The 2M JDeccfnbcr 1926. Imperial Council of AgricuUmal Research, 

EaraefU, 
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Statement S. 


Budget estimates of the Office of th Locust Bcscaieh Entomologist loth Imperial 
Council of Agricultural Bcsearck, Karacdd, fo) the yeai 1937-38, 

A,— HEADQTTAHTniS. 


I.— Pay. 


1. Pay of Offipor. (Loon<it Hoacarcli Entomolopist) on B*. 1.00'* ppr 
monscm. 

‘2, Pay of EstaWisIimont — 

1 Assistant Ento>iiolai;Kt on 215 per monsoni 
1 Hoad Clark on Rs. ICO par monscm 
1 Socoml CIcik on Bs. 51 plus sjicoial pay at Bs. 10 par monsoni 
1 TImd Clerk on B«. 42 per mousom 
1 Biomotricsl Assistant on Bb. 90 per monsoni 
1 Compiling Apshtani on Bs. 09 per munsom .. 

1 Compiling Assistant on Bs. C4 per monsom . , 

1 Draftsman on Bs. 47 pormonsom ., .. 

1 FioldmnnonB8.34pormon.som .. .. 

1 LorrynlloivnneotoaFioldmanntBs.20 .. .. 

1 Fioldman on Bs. 31 par monsom . . 

1 Foon at Bs. 18 par monsom 

2 Foons at Bs. 17 por monsom oaob 


Bs Bs. 


12,000 


21C 

ICO 

98 

42 

ill) 

09 

C4 

47 

34 

20 

31 

18 

34 


872X12=10,464 


II.— Af/oirancM, ffonoraria, etc. 

1. House Bonl and OtliorAllon nncos— 

(a) to OiTicor (L. B. E. Karachi) at GO per monscm . . 

(C) To Estnhlislimcnt . . 

2. Travelling Allow nnco — 

(a) Officer (1. B. 13 Kaiaohi) 

{b) Estalilislimont 

ID. — ConUngmem, f^ujipJics and Sen tea. 

Contingoncios, otc. . . . . . . . . . 

IV. — Orant*-tn-ttid, etc. 

Lcavo and Pon,ion contributions— 

(a) Officoi 
(5) Estalllslimont 


720 

1.500 

3.500 
1.000 

3,000 


2,850 

326 


CnAiin Total for -A— HEABQUARTtns 


35,360 
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B.— StnvEY Party. 

Jl<5. 


325 
34 
132 
r>4 
72 
16 
30 
12 

686X12 = 7,020 

II.— /WotiancM, Honoraria, etc. 

Travelling Allo^ 7 an(*o of E^tnbliahmont , . , , 

III.— <7on<jti(;enci«, tie. 

Contingonoioi, Supplies and Services . . 

Grand Total for B— Survey Party 



L-Pni/. 

Pay of Eatablisliment— 

1 Locust Besoareb Assistant on Ps.226 per nionsom 
(at Banner) 

1 Fieldmaii on Bs. 34 per mensem.. 

4 Field men on Bs. 33 per monsem . . . . 

2 Fioldmen on Bs. 32 per mensem , . , , 

0 Mossongors on Rs. 12 per mensem 

1 Peon (at Barmor) on Ra. 10 per monsem . . . . 

*1 Fioldman (foi Kbaitpur State) on Bs. 30 per mensem 
*1 Messenger on Ra. 12 per mensem ({or Khairpur State) 


0.— Pasni, etc. 


L-Pay. 

Pay of Establishment— 

Pasni— 

1 Assistant Entomologist at Pasni on Rs, 276 per mensem 276 
1 Locust Bosearoh Assistanton Rs, 165 per monsem . . j 55 

1 1 'Loousl Bosearoh Assistant on Rs. 136 per mensem . . j 35 

1 Clorb on Rs. 54 per nionsom , , , , , , 

6 Fioldmen on Rs. 41 per monsem .. .. jpg 

2 LooalFioldmen on Rs. 22 per mensem each . . 44 

2 Mossongors on Rs. 12 per raonsoraoaoli 24 

3 Poon3onRs.l8ponnonsomonoli .. , 54 

1 Water-Carrier on Rs.x2 per mensem .. .. 12 

•1 Mossongor on Rs. 12 per mensem .. 10 


*TJjoSo mo ndditional posts. 


070 
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Ajrbagl^ B#. 

1 Locust Rosonroh Assistant on Bs. 145 per mensem . . 146 

1 Eioldman on Rs. 42 per momom .. .. 12 

1 FioIdraanonBs. 40pormomom .. .. 40 

1 Rioldman on Rs. 34 por monsom .. ' 34 

3 Mossoilgors on Bs. 12 por monsom each . . , . 36 

1 Poon on Rs, 18 por monsem . . . . , , 18 


Mekran Ana — 

1 PioIdmanonRs. 44]M)rmensom(at Ponjgur) 44 

2 Pioldtnen on Rs. 41 por monsom oocli (at Gvrndnt and 

Turbat) , . . . . . . . , 82 

3 Ulossengcrs on Rs. 12 por monsem each . . . . 36 


316 


162 

487 X 12 = 17,364 


Il.—Allaiatnea, Honoraria, ele. 

1. House Rent and Other AIlo'STanceB to Rstablishmont (Mokran Local 

AHonanco) 

2. TravollmgAllowanooofEstiiblishmDnt 

III.— (/ontinpencies, etc. 

Conlingonoios, Supplies and Borviees 


A. — Hoadqunrtors 

B. — Surrey Patty 
0.— Pasni, oto. .. 


SoiDuny. 
.Ifarn ScheriK, 


Grand Total 


1.500 

6.500 

V 

4,600 j 
28,86< ' 


36,360 ; 

14,520 

28,864 

78,744 


Y. BAMCHaDRA RAO, 

Datei 27th Decewicr 1936. ^ locust Hesearch Bnimologist, Karachi. 

t 


M623K)AII-300— 17-2.37— aiP3 
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